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HOSACHUTEJBHASA 3AIINCKA

[Iporpamma no yueOHOMYy mpenmety "buosorus" (mamee - OWOJIOrHsl) HA YPOBHE CpEIHEro OOIIero oOpa3zoBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpa3oBanuu B Poccuiickoii deneparumy,
OI'OC COO, Konnenmuu npenoaaBaHusi yaueOHoro npeamera «bruosorus» 1 0CHOBHBIX MOJIOXKEHUHN (enepanbHOil paboyeit
IPOrpaMMbl BOCITUTAHUS.

VYyeonniii npeamer «buonorusy yrinyonéaHoro ypoBHs uzydeHus (10—11 kmaccel) siBnsieTcs OJHUM U3 KOMIIOHEHTOB
npenMeTHoi obnactu «EcrecTtBeHHO-HayuHble npeameTs». CoriacHo monoxkeHusM OI'OC COO mnpodunbHble yueOHbBIE
MpeaMEThI, U3ydaeMble Ha YriIyOJE€HHOM YpOBHE, SIBISIOTCSA criocoboM auddepeHunanuu oOydeHUs Ha YpOBHE CPEIHETO
oOmero o0pa3oBaHMsl U MPU3BaHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHHUM
MpOoQEeCCHOHANIBHBIM M BBICIIMM OOpa3oBaHHeM. B TO ke BpeMs KaXIblii U3 3TUX Y4YEOHBIX MPEIMETOB JOHKEH OBITh
OpHEHTHPOBAH Ha TIPUOPUTETHOE pEIIeHHUE 0O0pa30BATEIbHBIX, BOCIUTATEIBHBIX M PA3BUBAIONIUX 3a]ad, CBSI3aHHBIX C
npodopueHTaIeii 00yJaronuxcsi 1 CTAMYJIHPOBAaHUEM HWHTEpeca K KOHKPETHOW 00JIACTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C
OuoJioruei, MeTMIMHON, SKOJIOTUEHN, TICUXO0JIOTUEN, CIOPTOM UJIM BOCHHBIM JI€JIOM.

[Iporpamma no yuebHomy nipeameTy "buonorus” naét npeacTaBieHue O 1EIU U 3ajja4aX U3y4eHus yaeOHOro rnmpeamera
«buonorusi» Ha yrayOn€HHOM YpOBHE, OINpeneNsieT o0s3areibHOe (MHBAPUAHTHOE) MPEIAMETHOE COJEepKAaHUE, €ro
CTPYKTYpUpPOBaHHE MO pa3ienaM U TeMaM, pachpeleleHHe MO KiaccaM, PEeKOMEHAYeT MOCIEAOBATEIbHOCTh H3YUCHHS
y4eOHOTO MaTepuajia ¢ YIETOM MEKIPEIMETHBIX M BHYTPHIIPESIMETHBIX CBS3CH, JIOTMKH Y4eOHOTO TpOoIlecca, BO3PAaCTHBIX
ocobeHHocTel oOyvaronuxcs. B mporpamme mo 6uosioruu peasn30BaH MPUHITUI IPEEMCTBEHHOCTH ¢ U3YYEHHEM OHOJIOTHH
Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus, Oyaromapss 4emMy MPOCMATPUBAETCS HAIMPABIEHHOCTh Ha TOCIEIYOIIee
pa3BuUTHE OWOJOTHYECKUX 3HAHUN, OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUSI,
HKOJIOTMYECKOTO MBIIUICHUS, TPEACTaBICHUNA O 3JA0pPOBOM OO0pa3e JKHW3HHM, HAa BOCIHTAHHWE OEpPEKHOTO OTHOIICHHUS K
OKpYy’Karolel NpUpoaHON cpene. B mporpaMme mo OHOJOTMM TakXe TMOKa3aHbl BO3MOXHOCTH YYEOHOIro MpeaMera
«buonorus» B peanuzanuu tpedoBanuit ®I'OC COO k miaHUPYEeMbIM JMYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM
pesynbpTaTtam oOy4eHus U B (POPMHUPOBAHWU OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHOU NEATEILHOCTH OOYYAIOIINXCS TIO
OCBOEHUIO COJIEpKaHUsI OMOJIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 00111er0 00pa3oBaHus.

VYuebnsbiit npenaMet «buoorus» Ha YPOBHE CpPeAHEro o0Iero oopa3oBaHusl 3aBepliaeT OMOJOTHUECKOe 00pa30BaHUE B
IIIKOJIC ¥ OPUEHTUPOBAH Ha PACIIMPEHUE U YIiIyOJIeHUE 3HAHUHN 00yJaroIIMXCs O KUBOH MPUPOE, OCHOBAX MOJICKYJIIPHOU U



KJIETOYHOM OMOJIOrHH, SMOPUOJIOTHHN U OMOJIOTHH Pa3BUTHS, T€HETUKH, CEICKIIMU, OMOTEXHOIOTHUH, YBOIOIMOHHOTO YUEHUS
Y DKOJIOTUH.

Nzyuenne yueOHoro npenmera «buonorus» Ha yriyOJieHHOM YPOBHE OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOMIMXCS K
MOCJIEYIONIEMY TOJYyYEHUI0 OHOJOTHUYECKOro Oo0Opa3oBaHHs B By3ax W OpraHu3alusx CpelHero mnpodeccruoHaIbHOro
oOpazoBanusi. OCHOBY €ro coJiepKaHUsl COCTaBJIIET CHUCTeMa OHOJIOTMYECKUX 3HAHUM, MOJYyYEHHBIX MPU HU3YYCHHUH
0Oy4aroIIMMUCS COOTBETCTBYIOIIMX CUCTEMaTHUYECKUX PA3esioB OMOJIOTMU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, B
10-11 xmaccax 3TH 3HAHUS MOJYYalOT pa3BUTHE. Tak, pacIIMpeHbl M YIIIyOJieHbl OMOJOTHYECKHE 3HAHUS O PACTEHUSX,
KUBOTHBIX, I'puOax, OAKTEpHUsX, OPraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KM3HHU, IOMOJHUTEIBHO BKIIOYEHBI
OMOJIOTUYECKHUE CBEJCHUS MPUKIAJHOTO M MOUCKOBOTO XapakTepa, KOTOPble MOXKHO HCIOJIb30BaTh KaK OPUEHTUPHI IS
nocyenyronero Boeioopa mpodeccun. Bo3MokHa Takxke WHTErpanus OWOJIOTMYECKHUX 3HAHUMW C COOTBETCTBYIOIIMMHU
3HAHUSAMHM, OJYYCHHBIMU 00YUYAIOIIUMUCS NPU U3yUYCHUH (PU3UKH, XUMUH, Teorpady U MaTEMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHOMY mpeamety "buomorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM M SBOJIOIIMOHHBIM
MOAXO0/bI K 3y4eHuto Ononoruu. CorinacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPraHU3alld{, BOJIOIMHA OPraHUYECKOTO MHpa Ha 3emiie, COXpaHEHUsS OMOJOTHYECKOro pazHooOpa3us
maHeTel. Tak, B 10 kiacce W3ydarOTCsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMOJOTHH, SMOPHOJIOTUU U OUOJIOTHH
Pa3BUTHS, TECHETUKHU U CEJIEKIINH, OMOTEXHOJOTUN U CUHTETUYECKOM OMOJIOTUH, aKTYaTU3UPYIOTCS 3HAHUSL 00YYaIoIUXCs 10
OO0TaHUKe, 300JI0TUH, AaHATOMUU, (pru3nosiorun yenoBeka. B 11 kinacce nzydarorcs 3BOJIOLMOHHOE YUYEHHUE, OCHOBBI SKOJIOTHH
1 ydeHue o ouocdepe.

VYyebnniii npeameT «buosorusy npu3BaH 00ECIEYUTh OCBOCHHE OOYYAIOIIMMUCS OMOJIOTMYECKUX TEOPH U 3aKOHOB,
WJIeW, MPUHIUIIOB U IIPABUJI, JISKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, 3HAHUN O CTPOCHUH,
MHOT000pa3uu W OCOOEHHOCTSX KJIETKH, OpPraHu3Ma, MONYJALHMH, OMOLIEHO3a, 3KOCUCTEMBI, O BBIJIAIOMIMXCA HAYUYHBIX
JTIOCTUKEHUSIX, COBPEMEHHBIX HUCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJHBIX aCleKTaX OMOJOrnYecKuX 3HaHUM. [ pa3BuTus u
Mo/Iep KaHusl MHTEepeca OO0ydarommMXxcs K OMOJOTUU Hapsiy CO 3HAYUTEIbHBIM OOBEMOM TEOPETHYECKOTO MaTepuaja B
coJiepKaHUM MPOTrpaMMBbl TI0 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHUS W PA3BUTHS TOW WM WHOU
o0nacTu OHMOJIOTMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyO€KHbIX YYEHBIX B pEIICHHE BAKHEHIIMX OHOJIOIrMYECKUX H
AKOJIOTHYECKUX MTPOOIIEM.



Lenps u3ydenus: yueOHoro npenmera «buosnorus» Ha yriy0iaEéHHOM ypOBHE — OBJIaJIeHHE OOYYAIOIIMMUCS 3HAHUSAMHU O
CTPYKTYPHO-(DYHKITMOHAIEHON OpTaHU3AIMK JKUBBIX CHCTEM PA3HOTO paHra ¥ MPHOOPETEHHE YMEHHM HMCIOJb30BaTh ITH
3HaHWUSA B (POPMHUPOBAHUU MHTEpPEca K ONpeneneéHHON 00acTu mpoecCHOHAbHON NeITeTbHOCTH, CBI3aHHON C OMOJIOTHEH,
WIH K BBIOOPY yueOHOTO 3aBeICHUsI IJIsl IPOJIOJKEHUSI OMOJIOTUYECKOro 00pa3oBaHUsl.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buosorus» Ha yriiyO0JIEHHOM YpOBHE OOecreurnBaeTCsl PEelICHHEM
CJIeIYIOLIUX 3a/a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI OMOJOTUYECKUX 3HAHHWI: 00 OCHOBHBIX OHMOJIOTMYECKUX TEOPHUSIX, KOHIICTITUSX,
TUIO0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MPABHIIIAX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHPA; O
CTPOEHHHU, MHOTOOOPa3uu M OCOOEHHOCTSIX OMOJIOTMYECKHX CHUCTeM (KJIeTKa, OpraHu3M, MOIYJISIus, BU, OMOrEOIeHO3,
ounocdepa); 0 BHIIAIOMIUXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHY;

O3HAKOMJICHHE OOydYaloIMXCS C METOJaMHU TIO3HAHWSA JKUBOW TPHUPOIBI: HCCICIOBATEIHCKUMHA METOJIaMHU
OMOJIOTHYECKUX HAYK (MOJICKYJISIPHOW U KJIETOYHOU OMOJIOTHUHU, SMOPUOJIOTUM U OMOJIOTUHU Pa3BUTHUSI, TEHETUKU U CEJICKIIUH,
OMOTEXHOJIOTMH W CHHTETHYECKOW OWOJOTHH, TMAJCOHTOJOTHH, JKOJOTHH); METOJAMH CaMOCTOSITEIIBHOTO IPOBEIACHUS
OMOJIOTUYECKUX UCCIIEIOBAHUN B TAOOPATOPUHU U B MIpUPO/Ie (HAOII0/IeHNEe, U3MEpPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJICHHE OOYYAIOIMMUCS YMEHUSIMHU: CAMOCTOSATENIbHO HAXOUTh, aHATU3UPOBATh U UCIOJIb30BaTh OMOJOTUYECKYIO
WH(DOPMAITHIO; TTOTH30BATHCSA OHOJIOTHYECKOW TEPMHUHOJIOTHEH W CHUMBOJIMKOHN; YCTaHABIMBATH CBSI3h MEKIY Pa3BUTHEM
OMOJIOTUN U COIMATLHO-3KOHOMUYECKHUMH M IKOJIOTHYSCKUMHU MPoOIeMaMy YeI0BEUeCTBA; OLICHUBAThH TOCIICICTBUAS CBOCH
JESTETPHOCTH 1O OTHOIICHUIO K OKPY)KAroIIel MPUPOIHON cpene, COOCTBEHHOMY 30POBBIO U 3JI0POBBIO OKPY>KAFOIIMX
Joj1ei; 000CHOBBIBATh U COOJTIOAATH MEPhl MPOMOUIAKTUKN UHPEKIIMOHHBIX 3a00JIEBaHUA, TIPAaBUIIa TIOBEICHHS B IPUPOJIC U
obecrieueHns 0€30MaCHOCTH COOCTBEHHOM >KM3HENEATEILHOCTH B UPE3BBIYANHBIX CUTYyAIUSX MPUPOIHOTO M TEXHOTEHHOTO
XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITHS B 00JaCTH OMOJIOTHH;

pa3BUTHE y OOYYAIONTNXCSI HHTEIUICKTYATbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBIIAFOIIIMMHUCS
OTKPBITUSIMA ¥ COBPEMEHHBIMH HCCIICIOBAHUSAMH B OHWOJIOTHH, pEUIaeMbIMH €I0 MPOoOJIeMaMH, METOI0JIOTHEH
OMOJIOTUYECKOTO UCCJIEIOBAHUS, TPOBENCHUS DKCICPUMEHTAIBHBIX WCCIICIOBAHUMA, PEIICHUS OWOJOTUYECKHX 3ajad,
MOJCIIUPOBAHUS OMOJIOTHYECKHX 0OBEKTOB M IPOIIECCOB;



BOCIIUTAHUE Y OOYyYalOImMXCs [IEHHOCTHOIO OTHOUIIEHUS K >KMBOW MPUPOJE B IIEJIOM M K OTACNIbHBIM €€ 00beKTaM U
ABICHUSM; (POpMHpOBaHHE HSKOJOTHYECKOW, T€HETUYECKOM TIpaMOTHOCTH, OOIIeH KyIbTyphl TOBEJACHHUS B MPUPOJIE;
MHTETPaIH €CTECTBEHHO-HAYUHbIX 3HAaHUH;

npuoOpeTeHre OO0YyYalolMMUCS KOMIETEHTHOCTH B PaIlMOHAILHOM MPUPOAOIONIb30BAHUU (COOMIOEHUE MpaBUII
NOBEACHUS B TMPUPOJE, OXpPaHbl BHUJIOB, SKOCHUCTEM, OMOCPEpbI), COXPAHEHUH COOCTBEHHOTO 3J0POBbS U 3/I0POBbS
OKpYXaloluX Jrojel (cobmoenns Mep npoduiakTuku 3a0oeBaHui, obecrieueHne 0e30MacHOCTU JKU3HEACSITENIbHOCTH B
YpEe3BBIYAIHBIX CUTYAIUSIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HMCIOIb30BaHMS OMOJOTHYECKUX 3HAHUU U
YMEHUU B TOBCEHEBHOM KU3HU;

CO3/IaHHE€ YCJIOBUM JUIsI OCO3HAHHOIO BBIOOpa OOYyYarOIIMMMCS HHAWBHUIYaJTbHOM OOpa30BaTENbHOM TpPAEKTOPUH,
CHOCOOCTBYIOLIEH MOCIEAYIOMEMY NPOPECCHOHATBHOMY CaMOOIPEACIECHUIO, B COOTBETCTBUM C WHAWBHUYaJIbHBIMU
MHTEpEeCaMU U OTPEOHOCTSIMH PETHOHA.

OO01iee 4yncIo0 4acoB, OTBEEHHBIX HA M3y4YeHHE OMOJIOrMU Ha yriyOJEHHOM YpOBHE CpeIHEro ooiiero oOpa3oBaHus,
coctaBisiet 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 knacce — 102 gaca (3 yaca B HeZelo).

OT060p opraHU3alMOHHBIX (HOPM, METOJOB U CPEACTB OOYUEHHs] OMOJIOTUN OCYILECTBISETCS ¢ YUYETOM CHEIUPUKU €TO0
COJEp)KaHUs U HANpaBICHHOCTH HA MPOJOJDKEHHE OMOJIOrMYecKOro o0Opa3oBaHUsl B OpraHM3alUsIX CpPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa3oBaHMUs.

OO0s3aTenbHbIM YCIOBUEM NTPU O0yYE€HUH OMOJIOTHMH Ha YIIIyOJIEHHOM YpOBHE SIBJISIETCS MPOBEACHUE JIA0OPATOPHBIX U
mpakTUYeckux padoT. Takke ydacTre OOy4aroluXcCsi B BBITIOJHEHUU MPOEKTHBIX M Y4eOHO-HCCIENOBATEbCKUX PadoT,
TEMaTHUKa KOTOPBIX OIpENesseTCs] YUMTEJIEeM Ha OCHOBE HMEIOLIUXCS MaTepHabHO-TEXHUYECKHUX PECYPCOB U MECTHBIX
MIPUPOIHBIX YCIOBUU.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

ConepxaHne MporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY IOCYAApPCTBEHHOW HTOTOBOM aTTECTAIUH
(T'HUA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHnHass Ouonorusi — KOMIUIEKCHas Hayka. KpaTkas UCTOpHs pa3BUTHS OuojorMu. buomormdeckue Haykd u
u3ydaeMble UMH 1poosiembl. DyHnaMeHTanbHbIe, TPUKIIAIHBIC U TOMCKOBBIC HAYYHBIEC UCCIIEIOBAHMS B OMOJIOTHH.

3HaueHue OMoJ0ru B OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTuHbl Mupa. [Ipodeccuu, cBsizaHHbIE C
Ouonorueil. 3HaueHHWE OHOJIOTMM B TPAKTHUYECKON JEATEIbHOCTH YEJOBEKa: MEIUIMHE, CEIbCKOM XO35MHCTBE,
IIPOMBILIIEHHOCTH, OXPAaHE IPUPOLBI.

JemoHCcTpauun

[loptpersl: Apucrorens, Teodpact, K. Jlunneir, K. b. Jlamapk, Y. [apsun, VY. T'apseit, I'. Mengens, B. .
Bepnanckuii, U. I1. [1aBnos, . . Meunnkos, H. 1. Basuios, H. B. Tumodees-Pecosckuii, /[x. Yorcon, ®@. Kpuk, /1. K.
benses.

TaOmuis! u cxeMbl: «CBsi3b OMOJIOTUH C JPYTUMHU HayKaMuy, «Cuctema OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

XKuBble cucTteMbl Kak npeameT u3ydeHus Ouonoruu. CBOWCTBA JKHUBBIX CHUCTEM: €IMHCTBO XMMHUYECKOIO COCTaBa,
IUCKPETHOCTb M LIEJIOCTHOCTh, CJIOKHOCTb W YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CamMOOpraHu3anus,
CaMOBOCIIPOU3BEEHUE, PA3IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPOBHH OpraHu3alii >KUBBIX CHCTEM: MOJICKYJIAPHBIA, KIJIETOYHBIM, TKAaHEBBIA, OPraHW3MEHHBIM, IOIMYISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OroreoneHoTHYECKHit), OnocdepHsiid. [Iponeccel, mpoucxonadiye B )KuUBbIX cucteMax. OCHOBHBIE
Mpu3HaKy kuBoro. JXKu3Hp kak ¢opma cyliecTBoBaHusl MaTepun. Hayku, u3ydaromniye >KuBble CUCTEMbI HA Pa3HbIX YPOBHSX
OpraHHU3aLHH.

N3yuenue x)uBbIx cucteM. MeToabl Ononornueckoi Hayku. Habmonenne, n3aMepeHune, IKCIIepUMEHT, CUCTEMAaTH3aIIHS,
MeTtaaHain3. [IoHsTHE O 3aBUCMMON U HE3aBUCUMOM INepeMeHHoU. [1nannpoBanue skcriepumenrta. [loctanoBka u npoBepka
runore3. HyneBas rumnote3a. [lonstue BbIOOpKM M €€ mocToBepHOCTh. Pa3zdbpoc B Oumosiornueckux naHHbIX. OlleHKa



JOCTOBEPHOCTH IMOJIYYEHHBIX pe3yJbTaToB. [IpUUMHBI MCKAXKEHUS PE3YJIBTATOB 3KCIepuMeHTa. [IoHATHE CTaTUCTHYECKOro
TeCTA.

JemoHcTpanumn

Tabmuubr 1 cxeMbl: «OCHOBHbIE TpPU3HAKU KU3HW», «buoiornueckue cuctembdy, «CBONCTBAa KUBOM MaTepumy,
«YPpOBHM OpraHu3aluu >KUBOM OpHUPOAbD, «CTpOEHUE >KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OpPraHOB
YeJI0BEYECKOro oprannu3May, «buoreomenosy, «buochepa», « MeTo bl U3yUeHHs )KUBOIM PUPOIBD».

O6opynoBanmue: 1abopaTopHOe 000PYyI0BAHKE IS MPOBEACHUS HAOIIOACHIN, N3MEPEHHM, SKCTICPUMEHTOB.

IIpakTnueckas padora «lcrnonap30BaHuE Pa3IMUHBIX METOIOB IPU U3YYEHUU KUBBIX CUCTEM).

Tema 3. buos1orust KJIeTKu

Knetka — cTpykTypHO-(yHKIIMOHAIbHAs eIMHUIA KUBOro. Mctopus oTkpeiTus kinetku. Pabotsl P. I'yka, A. JleBenryka.
Kinerounas reopus (T. [lIBann, M. Illneiinen, P. Bupxo). OcCHOBHBIE NOJ0KEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

Metoabl MOJIEKYJISIPHOW W KJIETOYHOM OMOJOTMHU: MHUKPOCKONUS, Xpomartorpadus, 371eKTpodope3, METOJ MEUEHBIX
atomoB, auddepeHmaIbHoe UEeHTPUGYTUpOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue QuUKCUPOBAHHBIX KIEMOK.
OnexkTpoHHas MUKpocKonusi. KorgokanvHas Mukpockonus. Bumanvroe (npusicusnenHoe) usyienue Kiemox.

JemoHCcTpauun

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K. M. bap.

Tabmuipt U cxeMbl: «CBETOBOM MHUKPOCKOM», «IJEKTPOHHBIM MUKpOcKom», «VIcTopusi pa3BUTHUS METOJ/OB
MUKPOCKOITAW.

ObopynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl pACTUTENbHBIX, )KUBOTHBIX M 0aKT€PHAJIbHBIX KIJIETOK.

IpakTnueckass padora «/3yyenue MeToq0B  KJIETOUHOM  Ouonoruu  (xpomartorpadusi, snexrTpodopes,
muddepenunansHoe neHTpudyruposanue, [ILP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUMN COCTaB KIETKU. Makpo-, MUKPO- U yIbTPAMUKPOIJIEMEHTHI. Bosa u €€ posb Kak pacTBOpUTENS, pEarcHTa,
ydacTue B CTPYKTYPUPOBAHHM KJIETKH, TEIUIOPETyiauud. MuHepalbHble BellecTBa KJIETKU, X Ouosiornyeckas poib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonorndeckue nonumepsl. benkn. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTPYKTYpHI
0enkoBoil Monekyinbl. [lepBuunas cTpykrypa Oenka, menTHAHAs CBsI3b. BropuuHas, TpeTHuHas, YETBEPTUUHASI CTPYKTYPHI.
Henatyparnus. CoiictBa 6enkoB. Knaccudukarus 6enxoB. buonorndeckue dhyHkiuu 6enkoB. [Ipuonsi.



VYrneBoabl. MoHocaxapu/bl, IuUcaxapuabl, OJUrocaxapuabl M mojucaxapuiapl. OOmuUN TUIaH cTpoeHus u (pusmKo-
XUMHYECKHE CBOICTBA yIieBoA0B. buonornueckue (yHKIUU YTIEBOJOB.

Jlumunet. T'uapodunbHo-TUapOdoOHBIE cBOMcTBa. Kinaccuduxarus mumunos. Tpurnuuepunsl, Gochoaunuasl, BOCKH,
crepoupl. buonornyeckue Gynkuuu aunuaoB. OOHMe CBOMCTBA OMOJOTUYECKUX MEMOpPAaH — TEKYy4eCThb, CIIOCOOHOCThH K
CaMO3aMbIKaHHIO, TTOIYIIPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JITHK n1 PHK. Ctpoenune HyknenHoBbIX KucioT. Hykneorunapl. [IpuHumn koMmnieMeHTapHOCTH.
[TpaBuno Yapradda. Ctpykrypa JIHK — nBoiinas cnupanb. Mectonaxoxaenune u omonornyeckue pyakmmu JIHK. Bumbt
PHK. ®ynkiuu PHK B kietke.

Crpoenue Monekyiasl AT®. Makposprudyeckue cBsizu B Mojekyide AT®. buonormueckue ¢ynkuuun ATO.
BoccranoBneHHbIe epeHOCUUKH, UX QYHKIHMH B KIeTKe. /pyeue Hyxkneozuompugpocgamor (HTD). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas OuoNOrusi: OMOXMMHUYECKHE U OMO(DU3NUECKUE UCCIIETOBAHNS COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpHI
ouomornekyn. Mooderuposanue cmpyKmypvl U @QYHKYuti OUOMONEKYN U ux Komniekcos. Kommwvromepnoui ouzaun u
Op2anHuyecKull CUHme3 OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JemoHCcTpauun

[Toptpertsr: JI. [Tomunr, [Jx. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, @. Caurep, C. [Ipy3unep.

Juarpammel: «PacnipeieneHne XMMHMYECKHX JJIEMEHTOB B HEXMBOW mpupoze», «PacmpeneneHne XUMHUYECKHX
3JIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmunpst u cxemsl: «I[leprognueckas Tabauna XUMUYECKUX 3JIEMEHTOB», «CTpoeHHEe MOJIEKYJbl BOAb», «BemecTsa B
cocTaBe OpraHu3MoB», «CTpoeHue Moyekysbl Oenkay, «CTpyKTypbl O€NKOBOM MOJEKynb», «CTpPOEHHE MOJIEKY
YIIIEBOIOBY, «CTpoeHHE MOJIEKYJT TUNUA0BY», « HyknenHoBbie KUCIOTE, «CTpoeHHne MOJIeKyJIbl ATO».

OO6opynoBanue: XuMAYECKasl Mocyaa U 000pya0BaHHE.

JlaGopaTopHasi padora «OOHapyXeHHE OCIIKOB ¢ IIOMOIIBI0O KAY€CTBEHHBIX PEaKITUii».

JlaboparopHasi padora «/ccnenoBaHre HyKJIEHHOBBIX KUCIIOT, BBIIEJIEHHBIX U3 KJIETOK Pa3JINYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel KJIETOK: 3yKapuoTHUecKas U npokapuotudeckas. CTpyKTypHO-(QyHKIIMOHAJIbHBIE 00pa30BaHUs KJIETKH.

Ctpoenue mpokaproTudeckon kietku. Kierounas crenka 6akrepuit u apxeit. OCOOEHHOCTH CTPOSHUS TETEPOTPOPHON
U aBTOTPO(PHOM MPOKAPHUOTUUECKUX KIETOK. MEeCTO U pojib MPOKapUOT B OMOIIEHO3AX.



Crtpoenue u QpyHKIMOHUPOBAHUE dyKapuOTHUECKON KieTku. [lnazmaTuueckas memOpana (miasmanemma). CTpyKTypa
MJ1a3MaTudeckor MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 TIa3MaTHIeCKy0 MeMOpaHy: acCuBHbIN (auddy3us, oonerdéHHas
auddysus), akTUBHBIN (TIEpBUYHBIA U BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lonynponuniaemocts MemOpansl. Pabota HaTpuii-
KaJIMeBOI0 Hacoca. DHJOIMTO3: MUHOIUTO3, (haroruTo3. Jx301nTo3. Knerounas crenka. CTpykTypa U QyHKIIUU KIETOYHOU
CTEHKU pacTeHUM, rpuooB.

[uromnazma. [{uro3zons. [utockener. J[Buxenue nuroriazMel. OpraHonsibl kieTku. OqHoMeMOpaHHbIE OPTaHOUIbI
KIeTku: sHpomnazMarudeckas cets (DIIC), ammapar ['onboku, JHU30COMBI, WX CTpoeHHE M (YHKIUU. B3anmocBs3b
OJIHOMEMOpPaHHBIX OPraHouAoB KieTkh. CTpoeHHe TIpaHyJSIpHOrO peTukyinyma. Mexanuzm Hanpaenenus oOenxoe 6 IIIC.
Cunre3 pacTBopuMbIX OeikoB. CHHTE3 KJIETOYHBIX MeMOpaH. [nmankuil (arpaHyssipHbIii) SHIOIUIA3MATHUYECKUN PETUKYIIYM.
CexperopHas pyukius annapara ['onsmxu. Moouguxkayus 6enxos 6 annapame I onvoorcu. Copmuposxa 6eikos 6 annapame
T'onvoorcu. TpancOpT BELIECTB B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Knetounslit cok. Typrop.

[lomyaBTOHOMHBIE OPTraHOWIBl KJIETKU: MHUTOXOHIPHUH, IUIACTUIBL. [Ipoucxooicoenue mumoxouopuil u niacmuo.
Cumbuocenez (K.C. Mepeosckosckuu, JI. Mapeynuc). CtpoeHue U (QyHKIUHM MHUTOXOHApUN u Tuiactul. l[lepBuuHsle,
BTOPUYHBIEC U CIIOKHBIE IMJIACTHU]IBI (POTOCUHTEZUPYIOLUIUX 3YKApUOT. XJIOPOILIACTBI, XPOMOIUIACTHI, JIEUKOIJIACTHI BBICIIMX
pacTeHUN.

HememOpannbie opranouasl kiaeTtkun CrpoeHue M (QYHKIMM HEMEMOpPaHHBIX OpPraHOMJIOB KJIETKH. PrOOCOMBI
IIpomedsxcymounvie ¢punamenmol. MukpoduiamMeHTsl. Axmunogvle Mukpoguiamernmsi. MblIEUHbIE KIETKU. AKMuHo8ble
KOMHOHEeHmbl HeMblueunblx Kiemok. Mukporpybouku. Kierounslil nentp. CtpoeHue u ABMKEHHUE KI'YTUKOB U PECHHUYEK.
Muxkpotpy6ouku 1utoriasmel. Llentpuons. benku, accoyuupoeanmvie ¢ Mukpoguiamenmamu u MUKpPOMpPYOOUKAMU.
MomopHnuvie benxu.

SAnpo. Obonouka siapa, XpOMaTUH, KapuoIUia3Ma, SIAPBIILIKH, UX CTPOEHUE U (QYyHKUUU. SnepHbIil OETKOBBI MaTpPHUKC.
[IpocTpaHCTBEHHOE PACIIONIOKEHNE XPOMOCOM B UHTEp(a3HOM szipe. Dyxpomamun u 2cemepoxpomamun. benku xpomaTuHa —
TUCTOHBL. JuHamuka si0epHotl 00010uYKu 8 Mumo3se. Hoepuwviti mparcnopm.

Krnerounsie BximtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHUKA KIIETOK 3YKAPUOT (PACTUTENBHOM, dKUBOTHOM, TPUOHOIN).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuibl u cxembl: «CTpoeHUE SYKAPUOTHUUECKON KIETKNY, « CTpOEHUE KUBOTHOU KIETKN», «CTPOCHUE PACTUTEIHHOM
KIIETKN», «CTpOCHHE MUTOXOHIPUNY, «A1po», « CTpoeHne NpOKapHOTUIECKON KIETKI.



O6opynoBaHHe: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaThl PACTUTENbHBIX, MXHUBOTHBIX KJIETOK, MHKpPOMIpENnapaThbl
OaKTepHaTbHBIX KIETOK.

JlaGopaTopHas padora «/3yueHne CTpOEHUsI KJIETOK Pa3IMYHbIX OPraHU3MOBY.

IpakTnueckasi padora «/3yueHue CBONCTB KICTOUHOM MEMOpPAHBD».

JlaboparopHnasi pa6ora «/ccienoBanue mia3Moau3a U Jemia3Moiin3a B paCTUTENbHBIX KIETKaxX).

IIpakTHyeckas padora «/3yueHune NBUKEHHS LIUTOIIA3Mbl B PACTUTENIbHBIX KIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccUMWIISILIASL. W JTUCCUMWJISALMA — JIBE CTOPOHbI MeTabonu3Ma. Tumbl oOMEHa BeEIIeCTB: aBTOTPO(HBIA U
reTepoTpodHbINA. YdacTue KUCIopoa B 0OOMEHHBIX Mpolieccax. JHepreTuyeckoe odecreueHue kietku: npespamieHue ATO B
0oOMeHHBIX Iponeccax. PepMEeHTATUBHBINA XapaKTep PEeaKkIHi KIeTOYHOro MetabonuszMa. @epMeHThl, UX CTPOCHHE, CBOMCTBA
n MexaHusM JaeictBus. Kopepmentsl. OTianuns (EepMEHTOB OT HEOPraHMYECKUX KaTalU3aToOpoB. belKku-akTuBaTtopsl U
OEJIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKUUN OT pa3IMYHBIX (PaKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU (omocuHmes y
baxmepuii. Ceemocobuparowue nucMeHmMvl U HUSMEHMbl pPeakyuoHHo20 yeHmpa. Poab XJIOpOIIacTOB B TMpolecce
dotocurTe3a. CBeroBas W TemHOBass ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-munvt pomocunmesa. IIpoayKTHUBHOCTB
(doTocuHTe3a. BausHue pazauuHbX PakTOpOB Ha CKOPOCTh (POTOCHHTE3A. 3HAUEHHE (POTOCUHTERA.

XeMocuHTe3. Pa3HoOOpasue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUUUPYIOIIHE OakTepuu, Kelne300aKTepuw,
cepobaKTepuu, BOJOPOIHBIC OaKTeprn. 3HAUYSHUE XEMOCHHTE3A.

AHaspoOHble opranu3mbl. Bunbl Oposkenus. IIpoaykTel OpoKeHHsST M UX HCIOJIB30BAHHE YEIOBEKOM. AHa’pOOHBIC
MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH U BO30YAUTENN OOJIE3HEN.

AspoOHbIE OpraHu3Mbl. JTallbl 3HEpreTuyeckoro ooOmena. IloaroToButenbHbIN 3Tan. ['MKOIN3 — OECKUCIOPOAHOE
pPaCLICTUIEHHE TJIFOKO3bI.

buonoruueckoe okucieHue, UM KIETOYHOE JIbIXaHue. Pojib MUTOXOHIpUI B mpoleccax OMOJOTHYECKOr0 OKUCIICHHUS.
Huknnyeckue peakuuu. OkucnutensHoe dhochopunupoBanue. Iuepeus memopannozo epaouenma npomonos. Cunmes ATD:
paboma npomounnou ATD-cunmaszvl. llpeumyiiecTBa a’poOHOro TMyTH OOMEHaA BEIIECTB TNepe] aHadPOOHBIM.
D¢ hHeKTUBHOCTH YHEPTreTUUECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetst: k. [Ipuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.



Tabmunsr u cxembl: «DoTtocuHTe’d», «DHeprernueckud obmen», «buocuuTed Oenka», «CTpoeHHe QepMeHTay,
«XEeMOCHHTE3.

OOopymoBaHme: CBETOBOW MHKPOCKOI, OOOpYAOBaHHWE Il TMPUTOTOBJICHUS TIOCTOSHHBIX W  BPEMEHHBIX
MUKPOIIPETAPATOB.

JlaboparopHasi padora «/3yyeHue KaTaauTHYECKON aKkTUBHOCTH (hepMEHTOB (Ha MpUMepe aMuiIa3bl WK KaTalasbl).

Jladoparopunasi padora «/3yueHue QepMEHTATHBHOTO pacIICIUICHUS TEPOKCHIAa BOJOPOJAa B PACTHTEIBHBIX U
KUBOTHBIX KJIETKaX).

Jlaboparopnasi pa6ora «CpaBHeHHE NPOIeCCOB (OTOCUHTE3a U XEMOCUHTE3A.

Jlaboparopnasi pa6otra «CpaBHEeHHE NMPOIECCOB OPOKECHUS U IBIXAHUS.

Tema 7. HacaeacrBenHass uHGOpMAaLUs U peajiu3anus eé B KiIeTKe

Peakuuu matpudHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTapHOCTH B PEAKLUSIX MAaTPUYHOTO CHHTe3a. Peanuzanus
HacJeACTBeHHOW MHpopmanuu. [ eHeTnyeckuid koj, ero cBoiictBa. Tpanckpunuus — MaTpuunblid cuate3 PHK. Tlpunimmns
TPAHCKPUMNIMU: KOMIUIEMEHTAPHOCTh, AaHTHUIIAPAJUIENIBHOCTh, ACUMMETPUYHOCTh. Co3peganue mampuunvix PHK ¢
aykapuomuyeckoiu kiemxe. Hexooupyrowue PHK.

Tpancmauuss u e€ »tanbl. Ywactue TpaHcnopTHeix PHK B OunocuHTte3e Oenka. YcioBus OuocuHTe3a Oelika.
KoaupoBanune amuHokuciaor. Ponbs pubocoM B OnocuHTe3e Oenka.

Cospemennvie npedcmasnenuss o cmpoeHuu 2eeHos. OpraHuzalsi T€HOMa y MPOKApUOT M 3YKapuoT. Perymsuus
aKTUBHOCTU T'eHOB y TipokapuoT. ['unoresa onepona (. Kakob, XK. Mano). Mozrexynsaprvle mexanuzmvi 9KCHpeccuu 2eH08 y
sykapuom. Ponv xpomamuna 6 pecynayuu pabomel cenos. Perymsauuss oOMEHHBIX MpoIiecCOB B KieTke. KiieTouyHbid
rOMEOCTa3.

Bupycsl — HeksieTouHble (OpMBI KU3HU U oOJuratHple mnapa3utbl. CTpoeHUE MPOCTHIX U CJIOXKHBIX BHPYCOB,
perpoBupycoB, Oaktepuodaros. JKuswenuwvii yuxn JIHK-codepocawux eupycos, PHK-cooepocawux eupycos,
oaxkmepuogazos. Obpamuas mpancKpunyus, pesepmasa, uHmezpasda.

Bupychple 3aboneBanus uyenoBeka, >KMBOTHBIX, pacteHui. CIINJ, COVID-19, coumanpHble W MEIUITUMHCKUC
pOOJIEMBI.

Buoungopmamuxa: unmezpayus u anamuz 6orvuux maccusos («bigdatay) cmpyxkmypuoix 6uonocuueckux oanmwix.
Hanomexnonocuu 6 buonocuu u meouyune. Ilpocpammupyemsie ¢pynxyuu beaxos. Cnocodvl 0ocmasku 1eKapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUM.



Tabmuibr u cxembl: «buocuaTes Oenkay, «I eHeTnueckuii kon», «Bupycey, «baktepuodarmy.

IpakTnueckas padora «Co3nanue MOACIU BUPYCAy.

Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU

Knerounslii nuki, ero mepuoisl u perymsius. Muatepdaza 1 muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOIINX B
untepdaze. IloaroroBka kieTku K  jeneHuto. [lpecuHrermyeckuit  (MOCTMUTOTUYECKHI), CHUHTETHYECKUHA U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUIN ) TIEPHOIBI HHTEP(DA3HI.

Marpuunbii cunte3 JJHK — permmukanusa. [Ipuanmne! permmkanuu JIHK: KoMIIeMeHTapHOCTD, TOIYKOHCEPBATUBHBIN
CUHTE3, aHTHUnapauieabHocTh. Mexanusm permkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. TenoMmepsl U Teromepasa.
XPpOMOCOMHBIN HAOOP KIETKU — KApUOTHUM. JUTMIOUIHBIN U TalNIOMAHBIA HAOOphl XPOMOCOM. ['OMOJIOTMYHbBIE XPOMOCOMBI.
ITooBBIE XPOMOCOMBI.

Henenne kietkn — muTo3. CTaauM MHUTO3a W NPOUCXOIAIIME B HHUX Ipouecchl. Tumbl muto3a. Kapuokunes wu
LUTOKWHE3. bruosiornueckoe 3HaueHHEe MUTO3A.

Perynsanus MUTOTHUYECKOTO UKIIA KJIeTKHU. [I[porpamMMmupyemast kKiieTouHasi rTubesb — aromnTo3.

Knerounoe sapo, XpoMocombl, (yHKIIMOHaNbHAasg TE€HOMHUKA. Mexanusmul npoaugepayuu, ougdepenyuposxu,
cmapenus u eubenu kiemox. «l{ugposas knemxkay — buoungopmamuueckue mooenu QyHKYUOHUPOBAHUS KIIeMKU.

JemoHCcTpauun

Tabnuiel u cxembl: «  KU3HEHHBINH UK KIETKUY, «Muto3», «Ctpoenue xpomocomy, «Pernukanus JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenapathl: « MUTO3 B KJIETKaX KOPEIIKA JTyKa.

JlaGopaTopHasi padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENAapaTaxy.

JlaGopaTopHnas padora «HaOmroieHre MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa Jiyka (Ha TOTOBBIX MUKpOIIpenapaTax ).

Tema 9. CTpoenue u GpyHKUMHM OPraHM3MOB

buonornueckoe paznooOpazue opranu3mMoB. OHOKIECTOUHBIE, KOJIOHUATBHBIC, MHOTOKJIETOYHBIC OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U >KU3HEACATEIBHOCTH OJHOKIETOYHBIX OpraHu3mMoB. bakrepuu, apxew, OTHOKJIETOYHBIC
rpuObl, OJHOKJIETOYHBIE BOJOPOCIH, IPYTUe NPOTUCTHI. KoloHMaIbHBIE OpTaHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMbI OpraHoB. OpraHu3M Kak €JMHOE 1IeJI0€.
I'omeocras.

Tkanu pacrenuii. TUTIBI paCTUTENHHBIX TKaHEH: 00pa3oBaTeNbHAsI, TOKPOBHAS, POBOSAIIAS, OCHOBHAS, MEXaHUYECKasl.
OcobenHocty cTpoeHus, GYHKIMN U PaCTOIOKEHHS TKaHEH B OpraHax pacTeHUH.



TkaHM KMBOTHBIX M 4YeJOBEKA. THIIBI KUBOTHBIX TKAHEW: JIMUTEIHANIbHAS, COCIMHUTENbHAS, MBIIICYHAS, HEPBHAs.
Oco0eHHOCTH CTPOEHUS, (PYHKIMI U pacloJIOKEHUSI TKAHEW B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHbIE W IeHEpaTHBHBIE OpraHbl pacTeHUuM. OpraHbl U CUCTEMBI OPTaHOB >KMBOTHBIX M YEJIOBEKA.
@yHKIINU OPTraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenunii. CkeleTsl OJHOKIETOUYHBIX M1 MHOTOKJIETOUHBIX KUBOTHBIX. HapyXHbIl 1
BHYTpEeHHHH ckeneT. CTpOeHHE U TUIIBI COEAMHEHUS] KOCTEH.

JIBrKeHue OopraHu3MoB. J[BHKEHUE OAHOKIETOYHBIX OPraHW3MOB: aMEOOMIHOE, KTYTHKOBOE, PECHUYHOE. J[BrKeHue
MHOTOKJIETOYHBIX PACTEHHUI: TPONU3MbI M HACTUU. JIBMKEHME MHOTOKIIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIICYHAS
cucteMma. Pednexc. CkeneTHbIe MBIIIIBI U UX padoTa.

IInranue opranusmos. Ilorsiomenue BOABI, YIVIEKHCIOIO ra3a U MHUHEPAIBHBIX BEIIECTB pacTeHusMu. Iluranue
KUBOTHBIX. BHYTpHIOJIOCTHOE W BHYTPUKIETOYHOE mNuIIeBapeHne. lIuTaHne 1O3BOHOYHBIX JKHUBOTHBIX. OTAEIbI
MALLIEBAPUTENBHOTO TpakTa. [InimeBapurenpHble Kenes3bl. [ lumesapurenbHas cucTemMa 4eoBeKa.

Jlbixanue opraHu3moB. Jlpixanue pacteHuil. Jlpixanue xuBOTHbIX. Juddy3us razoB uepe3 MOBEPXHOCTh KIIETKH.
Koxnoe npixanue. JlpixarenbHas moBepXxHOCTh. JKabepHoe u n€royHoe npixaHue. J[pIXaHuWe MO3BOHOYHBIX YKUBOTHBIX U
YEJIO0BEKA. OJBOJIOIMOHHOE YCIIOKHEHHE CTPOCHMS JIETKUX IMO3BOHOYHBIX XKMBOTHBIX. JIpIXaTelbHAsI CHUCTEMA YEJIOBEKA.
MexaHu3M BEHTHIALMY JIETKUX Y NITUL U MiIeKonuTaromux. Perynsuus apixanus. JprxareabHble 00bEMBI.

TpaHcnopT BEHIECTB y OPraHM3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTEHHW. TpPaHCIOPT BEIIECTB Y KUBOTHBIX.
KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHas! cucTeMa MO3BOHOYHBIX KMBOTHBIX M udenoBeka. Cepaue, KpOBEHOCHBIE
cocyabl U KpoBb. Kpyru kpoBooOpamieHusi. DBOIIOLMOHHBIE YCIOXKHEHHUSI CTPOSHHSI KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX
KUBOTHBIX. PaboTa cepiia u e€ perysiusi.

Brinenenne y oprannsmMoB. Beinenenune y pactenuid. Beinenenne y kMBOTHBIX. CokpaTuTenbHble Bakyosu. OpraHbl
BblIeNIeHUs. DuibTpanus, ceKpeuus 1 o0paTHOE BcachblBaHUE KaK MEXaHU3Mbl pa0OThl OpraHoB BblieeHUs. CBsI3b MOJIOCTH
TeJa ¢ KpOBEHOCHOM M BBIJCINUTEIBHON cHCTEMaMHU. BblaelieHne y T0O3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. CtpoeHune
u pyHkuroHupoBanue Hedpona. OOpazoBaHKE MOYH Y YETIOBEKA.

3amura y Oprauu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. Crnopbl OakTepuili U LUCTHI MPOCTEUIIMX. 3aluTa y
MHOTOKJIETOYHBIX pacTeHuil. Kytukyna. CpenctBa maCCUBHOM M XUMUYECKOM 3allIUThl. ODUTOHITUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [[OKpOBBI M MX MPOM3BOAHBIE. 3aluTa Opranu3ma ot Oosie3Hei. UMMmyHHas
cuctemMa 4esnoBeka. KieTouHblil 1 TyMOpaIbHBI UMMYHUTET. Bposka€HHBIN 1 IPpUOOPETEHHBIN criennpruuecKnii UMMYHHUTET.



Teopuss kionanbHO-cenekTuBHoro ummynmrera (II. DOpmux, ®@. M. bepuer, C. Tonerasa). BocnaiurenbHble OTBETHI
opranu3MoB. Pojb BpoKAEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUM.

Paznpaxxumocte u perynsinvss y OpraHu3moB. Pa3pakumMocTe y OJHOKIETOYHBIX OPraHU3MOB. TaKCHCHI.
PaznpaxxuMocCTh U perynsuus y pacTeHuil. POCcTOBbIe BENIECTBA U UX 3HAUYCHHUE.

HepBHas cucrema u pedaekropHas peryisnus y KUBOTHBIX. HepBHasi cuctema u e€ OTHenbl. DBOJIIOLHUOHHOE
YCIIOKHEHUE CTPOSHHUS HEPBHOW CHUCTEMBI Yy >KHBOTHBIX. OTJIEIBI TOJOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pedrnexc u
pednextopHas ayra. be3ycioBHbIe U yCITIOBHBIE pe(IICKCHI.

['ymopanbHast peryisiiusi ¥ SHAOKPUHHAS CHCTEMA >KMBOTHBIX MU 4enoBeka. JKene3bl SHIOKPUHHOW CHCTEMBI U UX
ropMoHsl. JleiicTBue ropMOHOB. B3auMOCBsI3b HEPBHOI U SHIIOKpUHHOM cucteM. ['unoranamo-runoduszapHas cuctema.

JdeMoHcTpanuu

[Toptpert: U. I1. I1aBnoB.

Tabmuupl u cxembl: «OHOKIETOUHBIE BOAOPOCIN», «MHOrokiaeTounsle Bogopocin», «bakrepun», «IIpocreitmme,
«Oprasnbl IBETKOBBIX pacTeHUiD», «CUCTEMBbl OPraHOB MO3BOHOYHBIX >KMBOTHBIX», « BHYTpeHHEE CTpOEHHE HACEKOMBIX),
«Txanu pactenuit», «KopHesbie cuctembl», «CTpoeHue credms», «CTpoeHue JUCTOBOU IIIACTUHKWY, « TKaHU KUBOTHBIXY,
«Ckener denoBekay, «lIumeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarensHas cucrema», «HepsHas
cucreMay, «Koxay, «Mplmeunas cucremay, «BoiaenurenpHas cucteMay, « JHIOKPUHHAS cUCTEMa», « CTPOEHHUE MBI,
«mmynutery, «Kumeunononoctueie», «Cxema NMUTaHUus pacTeHU», « KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX KMBOTHBIX),
«Ctpoenue ruapbe», «CtpoeHue IutaHapumn», «BHyTpeHHee cTpoeHHe MO0XAeBOro 4epms», «HepBHas cucrtema pwiO»,
«HepBHas cucrema Jjrymku», «HepBHas cucrtema npecMbikarommxcs», «HepBHas cucrtema ntuny, «HepBHas cucrema
MJleKonuTarmuxy», « HepBHas cuctema yenoBeka», «Pediexcy.

OGopynoBaHKe: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOUYHBIX OPTraHU3MOB, MHUKpOIpENapaTbl TKaHEH,
PAaKOBHHBI MOJIJTIOCKOB, KOJIJIEKIIMM HACEKOMBIX, HIJIOKOXXHMX, >KHBBIE OJK3EMIUIIPhl KOMHATHBIX pPACTeHHM, repOapuu
pacTeHUN pa3HBIX OTIEIOB, BIAXHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMH O€CTIO3BOHOYHBIX
KUBOTHBIX, CKEJIET YeJIOoBeKa, OOOpyJOBaHHWE IS JAEMOHCTpPAIlMM TMOYBEHHOTO M BO3MAYIIHOTO THUTaHUS PACTEHUH,
paciieryieHusi Kpaxmasia U OelKOB MoJ AeHcTBUEM (DepMEHTOB, 000pyAOBaHUE JIJIsi JEMOHCTPAIIUU OIBITOB M0 W3MEPEHUIO
KU3HCHHON EMKOCTHU JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX ABUKEHUM, MOJICJIM TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEe pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel JKUBOTHBIX.

JlabopaTopHas padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTEHUS».



Tema 10. PazmHoKeHHe ¥ pa3BUTHE OPTaHU3MOB

DopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrofioe (BKIItoUas BETETATHBHOE) M MOJ0BOE. Buasl 6ecrmonoro pa3sMHOKECHHUS:
MMOYKOBAHUE, CTIOPYJIAIHS, PparMeHTaIrs, KIOHUPOBAHHE.

[TonoBoe pazmHoxenue. [lomoBbie kieTku, Wi rameTel. Meito3. Craguu meno3a. [loBenenue XxpoMocoM B Meio3e.
Kpoccunrosep. buonorndecknii cCMbICT M€EHO03a W TOJIOBOrO Imponecca. Melo3 M ero MeCTO B JKW3HEHHOM IHKIIE
OpPTraHU3MOB.

[IpenzaponpieBoe pa3Butue. ['ameroreHe3 y KUBOTHBIX. [lomoBbie kerne3bl. OOpa3oBaHWE M PAa3BUTHE IOJOBBIX
kieTok. Criepmarorenes u ooreHes. CTpOEHHE MOJIOBBIX KIIETOK.

Omo0TBOpeHHEe M AMOpPHUOHAIBLHOE Pa3BUTHE >KUBOTHBIX. (CIOCOOBI OIJIOOTBOPEHHUS: HAPYXKHOE, BHYTpEHHEE.
[Taprenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHEe3). DMOPHOJIOTHSI — HayKa O Pa3BUTUM OPTaHU3MOB. Mopgoeenes —
00Ha U3 21asHblX npobaem smbpuonocuu. Koumyenyus mopgocenos u moodenu mopgoceneza. Cramun >MOpUOTEHE3a
KUBOTHBIX (Ha puMepe Jrymkn). [podnaenue. Tunsl npodneHus. [Jemepmunuposarntnoe u HedepMuHuposantoe opoo.ienue.
bnacmyna, munvt 61acmyn. OcoOEHHOCTH JIPOOJIEHUST MIICKOMUTAIONUX. 3apObIIeBbIe JIUCTKU (racTpyJisiius). 3akiaaka
OpraHoB U TKaHEW W3 3apObIIIECBBIX JUCTKOB. B3auMHOe BIMsSHUE YacTell pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHAIbHAS
WHIYKIMS). 3akiiajgka IjiaHa CTPOEHUS JKMBOTHOTO KaK PE3yibTaT UEPAPXUUYECKUX B3aUMOJACHCTBUI TeHOB. BiusHue Ha
AMOPHOHATILHOE PAa3BUTHUE PA3NIMUYHBIX (DAKTOPOB OKPYKAIOIIEH CPEbl.

Poct u pazButue xuBoTHBIX. [locTomOpuonanbHbli mepuoxa. Ilpsimoe u Hempsmoe pas3Butue. PasButue c
MeTaMop(o30M y 0€CIIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. broornyeckoe 3Hau€HUE MPSMOTO U HEMPSMOTO Pa3BUTHS,
UX pacrpocTpaHeHue B Mpupoje. Tumbsl pocta KUBOTHBIX. DAKTOPHI PEryJsiIMM POCTa KUBOTHBIX W ueloBeka. Ctaauu
MOCTAMOPUOHAIBLHOTO PAa3BUTHUSL Y KUBOTHBIX M 4YesoBeka. [lepuoasl oHTOTeHe3a 4yenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenne u paszsutue pacrenuid. ['ametoput u crnopodur. Meiio3 B KU3HEHHOM HHKJIE pactenuil. OOpa3oBaHue
criop B mpoiliecce meiosa. ['amerorene3 y pacreHuid. OIIOJOTBOPEHUE M PA3BUTHE PACTUTEILHBIX OpraHu3MoB. J[BoiHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHnii. OOpa3oBaHUE U PA3BUTHUE CEMEHHU.

MexaHu3MBbl PETYIISIIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

IToptpetsl: C. I'. HaBamun, X. [IIneman.



Tabmuupr u  cxembl: «BeretaTuBHOe pasMHOXeHHE», «Tumbl Oecnosioro pa3MHOXKEHUs», «Pa3mMHOXeHHe
XJaMHJIOMOHaAb», «Pa3MHOkeHne 3BriieHb», «PazmHokeHne ruape», «Menosd», «XpoMocoMmsDy, «l'ameroreHnesy,
«CtpoeHue SMIEKIETKN U criepMaTo3ouia», « OCHOBHbBIE CTaJMM OHTOTeHe3ay», «IIpsiMoe u HenpsiMoe pa3Butue», «Pazputue
MamCcKoro »xyka», «Pa3surue capaHum», «Pa3Butue JArymkm», «JIBOMHOE OIUIOAOTBOPEHHUE Y LBETKOBBIX PAaCTCHUN,
«CTpoeHue CeMsH OJHOJOJBHBIX U JIBYIOJIBHBIX pAacTeHUI», «KU3HEHHBIN LUK MOPCKOW KamycTbD», «KW3HEHHBINA LUK
MXa», « KU3HEHHBIN HHUKJI TAOPOTHUKAY, « KU3HEHHBIN LIUKII COCHBD).

OO6opynoBaHue: CBETOBOM MHKPOCKOII, MHUKPOIIPENapaThl SUIEKICTOK M CIEpPMaTO30UuI0B, Moaenb «llukim pa3Butus
JATYLIKW.

JlaGopaTopHasi padora «/3ydeHne CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOMpenaparTax».

IIpakTnueckasi padora «BbIsIBICHUE TPU3HAKOB CXOACTBA 3apO/IbIIIEN TO3BOHOYHBIX JKUBOTHBIX ).

JlabopaTopHas padora «CTpoeHrE OPraHOB Pa3MHOKECHUS BBICIIUX PACTCHUIN.

Tema 11. I'eHeTnKa — HayKa 0 HACJEACTBEHHOCTH M U3MEHYHUBOCTH OPraHMU3MOB

Wcropust craHoBleHUsI U pa3BUTUSL TeHETHKW Kak Hayku. PabGotel I'. Mengens, I'. ne ®puza, T. Moprana. Ponib
OTEUECTBEHHBIX yu€HbIX B paszButum renetuku. Padorst H. K. Konsioa, H. 1. BaBunosa, A. H. benozepckoro, I'. .
Kapnieuenko, 0. A. ®unmunuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATHS W CUMBOJIBL. ['OMOJOTMYHBIE XPOMOCOMBI, AJUJIEIBHBIC T'€HBI, AJbTCPHATHUBHBIC
MPU3HAKU, JOMUHAHTHBIA W PELECCUBHBIA MPHU3HAK, TOMO3UTOTa, TETEPO3UTOTa, YUCTas JUHUSA, THUOPUJIbI, TEHOTHIIL,
¢denotun. OCHOBHbIE METO/bI TEHETUKU: THOPUIOJIOTHUECKHH, IIMTOJIOTUIECKUN, MOJICKYISIPHO-TeHETUUECKHIA.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pusz, T. Mopran, H. K. Komeuos, H. 1. Basunos, A. H. benozepckuii, I'. I
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPEIIUBAHUSI.

JlaGopaTopHasi padora «JIpo3oduia kak 0ObEKT TCHETHUCCKUX UCCIICIOBAHMIN).

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuBanue. [lepBbiii 3akoH MeHaenss — 3aKOH €AMHOO0Opa3usi TMOPUAOB MEPBOrO IMOKOJIEHUS.
[IpaBuno nomuHupoBanus. Bropor 3akoH MeHaend — 3aKOH paclICIUIEHWs IPU3HAKOB. llATONorndyeckre OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ umore3a 4ucTOTh raMer.

AHanuzupyrouiee ckpemrpanue. [TpoMexxyTouHbIN XapakTep HaclieloBaHus. Paciienienue npu3HakoB MPU HEMOJIHOM
JTOMUHUPOBAHUH.



JurubpugHoe ckpemuBanue. Tperuit 3akoH MeHnenst — 3aKOH HE3aBHUCHMOIO HACIEAOBaHUS TPU3HAKOB.
[{uTonmornyeckrue OCHOBBI JUTHOPUIAHOTO CKPEIIIUBAHMUS.

CuerieHHoe HacienoBaHue mnpu3HakoB. PabGoter T. Moprana. CremieHHOe HacjelIOBaHUE TE€HOB, HapyIlIEeHHE
CUEIUICHUS MEXAY reHaMH. XpOMOCOMHAsI TEOPHUS HACIIEICTBEHHOCTH.

I'eneTuka nosia. XpOMOCOMHBIN MEXaHU3M OINPEIEIICHUS M0JIa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOTraMeTHBIN U
reTEPOraMeTHBIN MOJI. [ 'eHeTnYecKas CTpyKTypa MOoJ0BbIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX C ITOJIOM.

'eHotnn kak nenoctHas cucrema. [lnenoTrponus — MHOKECTBEHHOE JIEMCTBHE T'e€HA. MHOKECTBEHHBIN aJIEIU3M.
B3anmoneiicTBrue HeayenbHbIX reHoB. KommeMenTapHocTh. Onucras. [lonmumepus.

['eHeTnueckuii KOHTPOJIb PA3BUTUS PACTCHHM, >KUBOTHBIX W YENOBEKa, a Takke (U3HOJOTUYECKUX IMPOIIECCOB,
MOBEJICHUSI U KOTHUTUBHBIX (QYHKIUU. ['eHeTHUecKre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH —
MapasuT» U «XO3SIMH — MUKpOOMOM». ['€HeTHYecKue acreKThl KOHTPOJsS W M3MEHEHUS HacJIeJACTBEHHOW MH(MOpMaluu B
MOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuupr m cxembl: «llepBplii u BTOpoi 3akoHbl Mengens», «Tperuid 3akoH MeHnpens», «AHAIU3UPYIOLIEE
ckpeluBanuey», «Henonnoe nomunupoBanuey, «CleTIIEHHOE HACIeA0BaHUE MTPU3HAKOB Y Apo30uiibly, «I eHeTrka moiay,
«Kapuotun ugenosekay, «Kapuotun apozoduinsiy, «Kapuotun ntuis», « MHOKECTBEHHBIN ajienu3my, «B3anMoaencTBue
TE€HOBY.

O6opynoBanue: MOJENb JUIsl IEMOHCTPAIIMKM 3aKOHOB €IMHOOOpa3usi THOPUIOB MEPBOTO MOKOJICHUS W PacIIeIICHUsS
MIPU3HAKOB, MOJENb JJIsI JEMOHCTpPAlMHA 3aKOHA HE3aBHCUMOIO HAcCJIENOBaHUS NPHU3HAKOB, MOJEIb Ui JEMOHCTPALIUU
CLEIVIEHHOTO HACJIEA0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKponpenapart: «Jpo3zodunar.

IIpakTuyeckas padora «3yueHue pe3yabpTaTOB MOHOTHOPUTHOTO CKPEUTUBAHUS Y APO30(UITBD.

IIpakTuyeckas padora «l3yueHue pe3yabTaToB AUTUOPUIAHOTO CKPEIIMBAHUS Y APO30(DUITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiicTBue reHoTHna U cpeibl mpu GopmupoBaHuu ¢eHoTumna. M3mMeHuuBOCTh Mpu3HaKoB. KadecTBeHHbBIE U
KOJIMYECTBEHHBIE MTPU3HAKU. BUIbI N3MEHUMBOCTH: HEHACIICICTBCHHAS W HACJICCTBEHHAS.

Moaudukanmonnas HU3MEHYUBOCTh. Ponb cpeasl B ¢GopMupoBaHUM MOAMGUKAIMOHHONW HW3MeHunBocTH. Hopma
peaknmu mnpusHaka. Bapuwanwonnbeii psg w BapuarmonHas kpuBas (B. Horanncen). CpoiicTBa MoAM(pUKAIIMOHHON
W3MEHYMBOCTH.



I'enoTunuueckass U3MeHYUBOCTh. CBOWMCTBA T€HOTUIIMYECKON M3MEHUYMBOCTH. BUIbI T€HOTUNIMYECKON M3MEHUYMBOCTHU:
KOMOWHATUBHAs, MyTaI[MOHHAS.

KoMOunatuBHass W3MEHYMBOCTh. Meil03 M TOJMOBOW MPOIECC — OCHOBa KOMOWHATUBHOM HW3MEHYUBOCTH. Poib
KOMOWHATUBHON M3MEHUMBOCTHU B CO3/IaHUU T€HETUYECKOTO pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTannoHHass U3BMEHYMBOCTh. BUbl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTAaHHBIE U UHAYLIUPOBAHHBIC
MyTaluu. SaepHbie U UMUTOILIa3MaThyeckue MyTtanuud. CoMaTHYeCKHEe W MOJIOBble MyTaluu. [IpuyuHBI BO3HUKHOBEHUS
MyTaluii. MyTareHsl U UX BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOTO MpoIllecca. 3aKOH TOMOJIOTMYECKUX
psnoB B HacnencTBeHHou n3meHunBoct (H.W. BaBuiioB). BHesinepHas ©3MEHUMBOCTD U HACTIEACTBEHHOCTbD.

Onueenemura u dNU2EHOMUKA, POJib dNUSEHEeMUYeCKUX Gakmopos 6 Hacie008aHUU U USMEHYUBOCMU eHOMUNUYECKUX
NPU3HAKO8 VY OP2AHUZMOB.

JlemoHCcTpauun

[Toptpetsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.

Tabnuubl u cxeMbl: «Buabl ”3BMEHUUBOCTIY, «MoauduKaIMOHHAsT U3MEHUYUBOCTHY, « KOMOMHATUBHAS N3MEHUYHUBOCTHY,
«Meito3y, «OmnogoTBopeHuey, «I'eHeTndeckue 3a00yieBaHus YenoBeKa», « BUapl MyTanuiny.

OOopynoBaHue: KUMBbIE U TrepOapHbIEe 3K3eMIUIAPbl KOMHATHBIX pPAacT€HUW, pUCYHKH ((oTorpaduu) >KMBOTHBIX C
Pa3IMYHBIMHA BUJIAMHU U3MEHUYHBOCTH.

JlaGopaTtopnass padora «MccnenoBaHne 3aKOHOMEPHOCTEM MOIU(PUKAIMOHHONW uU3MEHYMBOCTU. [locTpoeHue
BapUALMOHHOTO PsiJla U BAPUALIMOHHOM KPUBOW.

IIpakTuyeckas padora «Myrtanuu y 1po30(huisl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eneTuka yesioBeka

Kapuotun uenmoBexka. MexayHapoaHas mporpaMma HMCCIEIOBaHWsS T€HOMa 4YeIoBeKa. MeTolbl M3y4YEHHsS TE€HETHUKHU
YeJIOBeKAa: TEeHEAIOTHYecKui, OJNW3HEIOBBIA, IUTOTCHETUYECKHUM, TMOMYyJISIIMOHHO-CTATUCTUYCCKUNA, MOJICKYJISIPHO-
reHeTnueckuii. CoOBpeMEHHOE ONpPEAEIICHUE T'eHOTHUIIA: TOJHOT€HOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C
nomorwto I11[P-ananu3a. HacnencTBeHHble 3a001eBaHus YelioBeKa. [ eHHbIE 1 XpOMOCOMHBIE 00JIe3HU ueoBeka. bosesHu ¢
HACJICJICTBEHHOM MPEIPacloIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKOM T€HETUKHU B MPEAOTBPALICHUH U JICUCHUN T€HETUYECKUX
3a0oeBaHul YenoBeka. MeauKo-TeHeTHUeCKOe KOHCYIbTHpoBaHue. CTBOJIOBbIE KIETKU. [IOHSITHE «T€HETHUECKOTo rpy3ay.
DTHUYECKHE aCTIEKThI UCCIEA0OBAaHUI B 00JaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOphl MOBBIIEHHON YYBCTBHTEIBHOCTH YEJIOBEKAa K (PU3MUYECKOMY M XUMHUYECKOMY 3arpsi3HCHUIO
OKpyKarouien cpeapl. ['eHeTnueckas npeapacionoKeHHOCTh YEJIOBEKA K IMATOJIOTHSIM.



JeMmoHCcTpanumn

Tabmuupl u cxemsl: «Kapuotun demoBeka», «MeToabl H3yUYEeHHs] TEHETHKU 4YeoBeKa», «['eHeTnueckue 3ab0JeBaHus
YEIOBEKA.

IIpakTHyeckas padora «CocTaBieHue U aHAJIU3 POIOCIOBHOMN.

Tema 15. Cesnrekuiusi OpraHu3MoB

JlomecTukanus W Ccelekuus. 3apoKIeHUE celekuuu W jaoMectukauuu. Yuenne H. WM. BaunoBa o Llentpax
MIPOUCXO0XKJICHUS U MHOT000pa3usi KyJIbTYypHBIX pacTeHUM. Polb cenekuuu B CO34aHUU COPTOB PACTEHHUI U MOPOJ] KUBOTHBIX.
Coprt, nopoa, mramm. 3aKOH FOMOJIOTHYECKUX PSAI0OB B HAacIeACTBEHHOM n3meHunBocTH H. M. BaBuiosa, ero 3Hauenue s
CEJIEKLIMOHHOW padoTBHI.

Meroapl CeneKIMOHHOM paboThl. MICKyCCTBEHHBIN OTOOpP: MAacCOBBIM M MHAMBUAYAJIbHBIN. DTambl KOMOWHAIIMOHHOM
cenekuuu. VcnpiTanue npou3BoAuTENed MO NOTOMCTBY. OTOOp MO TEHOTHUITY C MOMOIIBIO OLIEHKH (DEHOTUIA MOTOMCTBA U
0oTOOp 1O TeHOTHUITY ¢ ToMoIIbIo ananm3a JIHK.

HckyccTBEHHBI MyTareHe3 Kak METOJ CEJEKUHMOHHOMW paboThl. PagualMOHHBIM M XMMHUYECKMH MyTareHe3 Kak
UCTOYHUK MYTallUd y KyJIbTYpHBIX (GopM opraHu3mMoB. lcronb3oBaHHE T'€HOMHOTO PpENaKTUPOBAHUS U METOJOB
pexoMOuHaHTHBIX JIHK 17151 mosmydeHnst iCXOAHOro MaTtepuaa ajis CeIeKIUU.

[lonyyenue nomumionnoB. BHyTpuBHoBas rubpuauzanus. bInu3kopoACTBEHHOE CKpEUIMBaHUE, WM WHOPUIUHT.
HeponctBenHoe ckpeniyBaHue, Wid ayrOpuauHr. I'etepo3uc W ero npuyuHbl. Mcronb3oBaHuE TeTepo3uca B CENEKIIUU.
Otnanénnas rubpunusauus. llpeomonenue Oecruiogust MEXBUAOBBIX THOpUIOB. J(OCTHIKEHHS CENEKUUU PACTeHUH U
KUBOTHBIX. « 3€1€HAS PEBONIOYUL).

CoxpaHeHne U U3yYeHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUW M UX JUKUX POJMYEH I CO3JAaHUS HOBBIX
COPTOB U THOPHUIOB CEIbCKOXO3SICTBEHHBIX KYJbTYp. M3yueHue, coxpameHue u ynpasieHue 2eHemuyecKumu pecypcamu
CeNbCKOXO3ANUCMBEHHBIX U NPOMbLCIOBbIX HCUBOMHBIX 8 YENAX VIYUULEHUs CYUEeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U
KpPOCCO8, 8 MOM YUCTe C NPUMEHEHUEM COBPEMEHHBIX MEMO008 HAYYHBIX UCCAe008AHUL, NEePedo8blX UOell U NePCHeKMUBHBIX
MexXHOI02UL.

JdemoHcTpanuu

[Toptpetsi: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos, H. bopnoyr, . K.
benses.

TaGmumpsl u cxembl: «LleHTpbl MPOUCXOKACHUS U MHOTOOOpa3usi KyJbTYpHBIX PAacTeHHiD, «3aKOH TOMOJOTHYECKHX
PSZI0B B HACJIEICTBEHHOW M3MEHUMBOCTHY, «MeTobl cenekuumn», «OTnanéHnas ruopuauzanus», «MyTrareHes».



JlaboparopHasi padoTa «/3ydeHue COpTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CENICKIIUHA PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

IKckypeust «OCHOBHBbIE METOJBI M JIOCTHIKEHHS CEJIEKIMU PACTEHUH W KUBOTHBIX (HA CEJIEKIMOHHYIO CTaHIUIO,
IUIEeMEHHYI0 (GepMy, COPTOUCTIBITATENbHBIM YYacTOK, B TEIUIMYHOE XO3SHCTBO, B J1aOOpaTOpPUIO arpOyHUBEpPCUTETA WM
Hay4HOI'O LIEHTPA)».

Tema 16. buorexHo0rust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEKThI, HCHONb3yEMble B OWOTEXHOJOTHMH, — KIETOYHbIE W TKAaHEBbIC KyJIbTYPhl, MHUKPOOPTAaHU3MBI, UX
XapakTepucTuka. TpaauiroHHas OMOTEXHOJOTHA: XJIeOOMeueHue, MOTyYeHUE KHUCIOMOJIOYHBIX IMPOIYKTOB, BUHOJIEIHE.
Muxkpob6uonornyeckuii cuHTe3. OOBEKTHI MUKPOOMOJOTHYECKHX TexHonorui. [Ipon3BojacTBO Oenka, aMUHOKHUCIOT H
BUTAMHUHOB.

Co3nganue TEXHOJOTHM M HMHCTPYMEHTOB LIEJICHANPABICHHOIO HW3MEHEHUS M KOHCTPYUPOBAHUS T€HOMOB C IENBIO
MOJIyYeHUS] OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIIUX HE BCTPEUAIOIINECs B MPUPOJIe OMOCUHTETUYECKHE ITyTH.

Knerounas unxkenepus. MeTosbl KyJabTyphl KJIETOK M TKaHeW pacTeHUd u >XKUBOTHBIX. Kpuobanku. ComaTuueckas
ruopuau3anmss M CcOMaTUYecKuid sMmOpuoreHe3. Mcnonb3oBaHWE TaruIOMOB B CEJEKIUMU pacTeHuid. [lomyuenue
MOHOKIOHANbHBIX anmumein. Mcnonvzosanue MOHOKIOHATbHLIX U NOJUKIOHATbHLIX anmumen 8 meouyune. VIcKycCTBEeHHOE
OIUIOJOTBOPEHUE. PEKOHCTpPYKIMSA SMUEKIETOK M KIOHUPOBAaHHUE JKUBOTHBIX. METOJ TpaHCIUIAaHTAUWUHA SIIEp KIETOK.
Texnonozuu 0300po6neHus, Ky1bmusUpOo8arus U MUKPOKIOHANbHO20 PA3MHONCEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMocoMHasi U TeHHas WUHKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK.
Cosz0anue mpanceenHvlx op2aHu3mos. JJIOCTHKEHHs U IEPCIEKTUBBI XPOMOCOMHOM M T€HHOW MH)KEHEpUU. DKOJIOTHYECKUE U
ATUYECKHUE TPOOJIEMbI TEHHOW MHKEHEPHUH.

Menununckue Ouotexnonoruu. Iloctrenomnas mudposas menununa. [TI[P-aumarnoctuka. MeTabomoMHbBIA aHAIH3,
T€HOLICHTPUYECKUN aHAJIU3 IPOTEOMa YEJIOBEKA ISl OLIEHKU COCTOSIHUS €ro 310pOBbs. Mcnosib30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnas tepanusi paka. 3D-OnoumxeHepus s pa3paboTku (QyHIAMEHTATbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHUH,
CO3/IaHUsI KOMIUJIEKCHBIX TKAaHEH COUYeTaHHEM TEXHOJOTHM TPEXMEPHOTO OMOMPUHTHHTA M cKaddonauHra s peiieHus
3a71a4 MEPCOHATM3UPOBAHHON MEIULUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IIEJbI0 OOEcreYeHuss KOMOMHMPOBAHHOW 3amuThl oT Bo3Oyauteneir OPBU,
YCTaHOBJICHHE MOJIEKYJISIPHBIX MeXaHn3MoB (yHkronupoBanusi PHK-comepxamux BupycoB, BBI3BIBAIONTUX 0CO0O0 OMacHBIC
3a00s1€BaHuUs YEIOBEKA U JKUBOTHBIX.



JeMmoHCcTpanumn

Tabmuupl 1 cxemsl: «Vcnoibp30BaHE MUKPOOPTAaHU3MOB B TPOMBIIIUIEHHOM ITPOU3BOACTBEY, «KileTouHast HHXXEHepUsD»,
«I'eHHass MHXKEHEPUS».

JlabopaTopuas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llosydeHre MOJTOYHOKUCIBIX IPOTYKTOBY.

IKcKypeust «bBUOTEXHOJIOTMs — Ba)KHEWINAs MPOM3BOAUTENBHAS CHJIA COBPEMEHHOCTH (HAa OMOTEXHOJIOTHYECKOE
IIPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apo:xaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJICHUI B 0M0JI0THH

OBomonmonHas teopust Y. Jlapsuna. [Ipeanoceuikn BO3HUKHOBEHUS HapBUHU3MA. JKW3Hb U Hay4dHAs IE€STEIbHOCTH Y.
JlapBuHa.

JBrokymue cwibl »BomonMu BuaoB mo Y. JlapBuHy (BBICOKAass WHTEHCUBHOCTH PA3MHOXKEHHUS OPraHU3MOB,
HaCJIeICTBEHHAs! U3BMEHUYMBOCTb, O0pH0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenue cunrernueckodt teopuu sBomonun (CTD). HeittpanbHas teopus »sBomtouun. CoBpemMeHHas
HBOJTIOIIMOHHAS OMOJIOTHA. 3HAYEHHE PBOJIONUOHHON TeOpuH B OPMHUPOBAHUN €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apucrorens, K. JIunnei, XK. b. Jlamapk, 3. 7K. Cent-Unep, K. Kroswe, U. Japsun, C. C. UerBepukos, U.
N. llImansraysen, Jx. Xonngein, /1. K. bensies.

Tabmuupbl u cxembl: «Cucrema xuBod npuponbl (nmo K. Jlunuew)», «JlectHuna xuBbix cyuiectB (mo Jlamapky)»,
«MexaHnu3m (GopMHUpPOBaHUS TPHUCIOCOONICHU y pacTeHud M >kuBoTHBIX (o Jlamapky)», «Kapra-cxema mapuipyra
nytremectsuss Y. [lapsuna», «Haxomxku Y. [lapBuna», «®opmbl 00prObI 3a cymiecTBoBanue», «llopombl romyoOeity,
«MHoroob6paszue KyJabTypHBIX (popM KamycThD», «llopoasl 1oMalIHUX KUBOTHBIXY», «Cxema oOpa3oBaHUsl HOBBIX BUOB (110
Y. [apBuny)», «Cxema COOTHOIICHMS ABWXKYIIUX CHJI 3BONIOUUN», «OCHOBHBIE TMOJIOKEHUS CUHTETHYECKON TEOopuu
DBOJIIOLIM.

Tema 2. Mukpo3BoJrouus U €€ pe3yabTaThl

[Tonynsauust kKak saeMeHTapHas eauHuia Boonuu. CoBpeMeHHbIE METOJIBI OIIEHKA TeHETUYECKOro pa3HoOOpasus H
CTPYKTYpbl Tomyisiuuid. l3MeHeHne TeHO(OHJIa TMOMyNSIIUU Kak »JJIEMEHTAPHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. BaitnOepra.



DOnemeHTapHble (aKTOpPbl (ABMKYIIHE CHIIBI) 3BOJIOLNMU. MyTannoHHbIA mporecc. KomOuHaTHBHAS M3MEHYHUBOCTD.
Hpeiid reHoB — ciaydaiiHble HEHANpaBJIEHHBIE U3MEHEHHUS YacTOT ajuieneil B momymnsnusax. Dddext ocHoBatens. Ipgexm
oymulLiounozo copaviuka. CHUdNMCEHUE 2eHemUu4eckK020 pasHooopasus: npuduHsl u cieocmsus. llpossnenue aghpghexma opetigha
2eH08 6 Ooabwux u manvix nonynayusx. Murpamuu. WM3omsius nonynsiuid: reorpaduueckas (IIPOCTpAaHCTBEHHAS),
OuoJiorudeckas (pernpoayKTHBHAas).

EcrecTBeHHBIlT 0TOOp — HampaBistomuid  ¢gakrtop d3Bomonuu. @DOpPMBI  €CTECTBEHHOTO OTOOpa: JBWKYIIUH,
CTaOMIIM3UPYIOMNN, paspbiBaommii  (au3pyntuBHbA). [lojoBoit oTOOp. BoO3HWKHOBEHWE U HSBOJIONUS COIMAIBHOTO
NOBEJICHUS JKUBOTHBIX.

[Ipucnoco61eHHOCTh OPTaHU3MOB KaK pe3yJIbTaT MUKPOIBOIIONMU. BO3HUKHOBEHHE MPUCTIOCOOTICHUI Y OPraHu3MOB.
Apomopdo3bl U unmoanantauuu. Ilpumepsl HpUCIIOCOONEHHUH Yy OpPraHU3MOB: MOpPQOJOruyeckue, (U3HOIOrHYECKUE,
OnoxuMuyeckue, nopegaeHueckue. OTHOCUTENBHOCTh MTPUCIIOCOOTIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun u cTpykrypa. BugooOpa3zoBanue kak pe3yiabTaT MUKPO3BOIONUHU. M30amus — KiroueBoi (hakTop
BugooOpazoBanus. Ilytm u cmocoObl BH00OpazoBaHus: ajuionarpuyeckoe (reorpauyeckoe), CHUMIIATPUUECKOE
(3KOJIOTHYECKOE), «KMTHOBEHHOE» (MOJIUILIONAN3aLus, THOpuan3anus). JJIMTenbHOCTh 3BOIIOIUOHHBIX ITPOLECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponb 3BOIIOIIMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJOB COXpAaHEHHs OMOpazHooOpasus. MHUKPOIBOIIOLUS U
KOA3BOJIOLMS Mapa3uTOB U UX X034€B. MexaHu3Mbl (POPMUPOBAHMS YCTOMUYMBOCTU K aHTUOMOTHKAM M CIOCOOBI OOPBHOBI C
HEW.

JdemoHcTpanuu

IToptpetsr: C. C. UeTBepukos, 3. Maiip.

Tabnuupl u cxeMbl: «MyTalMOHHAs U3MEHYMBOCThY, «[lonyndironHas cTpykTypa Buaay, «Cxema nposiBICHUs 3aKOHA
Xapau—BaitnOepray, «JIBHKyIue CHIIBI SBOJIONUNY», «IJKOJOTHYECKas W3O0JSALIMS TOMYJSIUA CeBaHCKOW (dopenmny,
«I['eorpaduueckas U30sALUUS TUCTBEHHUIIBI CUOMPCKON U JIMCTBEHHUIIBI 1aypCcKoiy», «[1omyssMoHHbIe BOJIHBI YUCICHHOCTH
XUIITHUKOB U KEPTB», «Cxema JeiCcTBUS €CTeCTBEHHOT0 0TO0pay, «Dopmbl 00pbOBI 3a cyliecTBoBaHuEeY, « UHITyCTpUanbHbIi
MenaHu3m», «Kupble wuckonaemoiey», «IIOKpOBUTENBLCTBEHHAs] OKpacka KUBOTHBIX», «lIpemymnpexnaromas oxkpacka
KUBOTHBIX», «Dusnonornyeckue agantanun», «lIprucrnocoOieHHOCTh OpraHu3MOB U €€ OTHOCHUTEIBHOCThY, «Kpurepuu
BUga», «Bunel-nBoitnukuy, «CtpykTypa Buga B npupone», «CrnocoObl BuI0o00pa3oBaHus», «l eorpaduueckoe
BUI000pa3oBaHue TPEX BUIOB JAHMABIIICH», « DKOJIOrHUYEeCKOe BUA000pa3oBaHue BUIOB CHHUID, «[lomumunonasl pacTeHuil»,
«KarmycTHO-peieuHbIN THOPUIT.



ObopynoBanue: repbapuu pacTeHM, KOJUIEKIIMM HACEKOMBIX, Uydelia NTULl M 3Beped ¢ MpUMepamMH pPa3IUYHBIX
MPUCIIOCOOJIEHHM, 4Yydesla NTUL W 3BEped pas3HbIX BHUJIOB, repdapuu pacTeHUid OJM3KUX BHJIOB, 00pa30BABIIMXCS
Pa3TUIHBIMH CTIOCOOAMH.

JlaboparopHasi pa6ora «BrlsiBlieHHEe U3MEHYMBOCTH Y 0COOEH OJTHOTO BUIA».

JlaboparopHnasi pabora «IIpucnoco6ieHust OpraHu3MOB U UX OTHOCHUTEIIbHAS 11€J16CO00Pa3HOCTh.

JlabopaTopnas pabora «CpaBHEeHUE BUI0B IO MOP(OJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoIIOLMSA U €€ pe3yJabTaThl

Meroabl u3zydeHus: makpodsBojitonuu. [lameoHTonornyeckue MeroAbl u3ydeHus: 3Boiornuu. Ilepexonnbie GopMbl U
(uUIOreHeTUYECKUE PSIbI OPraHU3MOB.

buoreorpaguyeckue Meroapl usydeHus osBoimouuu. CpaBHeHue ¢Giaopsl M (ayHbl MAaT€pUKOB U OCTPOBOB.
buoreorpadpuueckue obnactu 3emin. Buabl-sHIEMUKUA U PETUKTHI.

OMOpPHOJIOTHUECKHE W CPAaBHUTEIbHO-MOP(OJOrMYECKHEe METOAbl WM3YUYEHHUs SBOIIOLUUU. ['€HeTHUeCKHe MEXaHH3MBI
ABOJIFOLIMM OHTOI'€HE3a U MOSIBICHMS 3BOJIIOLIMOHHBIX HOBLIECTB. | 'OMOJIOTMYHBIE U aHAJIOTMYHBIE OpPTraHbl. PynMeHTapHbIE
OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKUE, OMOXMMUYECKHE M MATEeMATUYECKUE METOJbl M3YUYEHHS 3BOJIOLUU.
['omonoruunsie reHbl. COBpEMEHHBIE METOIbI TOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLUS TEHOMOB.

OO61ue 3aKOHOMEPHOCTHU (MpaBuia) IBOIOUMU. [Ipunyun cmensvt hynkyui. HeoOpaTuMOCTh SBOJIOIUU. AJTanTUBHAS
paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIFOLIMH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosuiep, 3. ['ekkensb.

Tabnuipl U cxeMbl: « DUIIOTEHETUYECKUHN Psil JIOMIAIny», «APXEONTEPUKCY, «3Bepo3yOnie siiepb», «Crerouedanbn,
«Punrnodpute», «CeMeHHbIE MAnopoTHUKH», «buoreorpaduueckue 30Hbl 3emiun», «Jllpelid KOHTHHEHTOBY», «PemuKThY,
«HauanpHble cTaauy 3MOPUOHATBHOTO PA3BUTUS MO3BOHOYHBIX >KUBOTHBIXY», «I OMOJIOTMYHBIE W aHAJOTUYHBIE OPTraHb»,
«PynmuMeHTh», «ATaBU3MB», «XPOMOCOMHBICE HAOOpHI 4YEOBEKAa W IIMMITaH3e», «lJTaBHBIE HAIpaBICHUS SBOJIOLUNY,
«OO01111e 3aKOHOMEPHOCTH 3BOJIOLIUN.

O6opynoBaHue: KOJUJIEKIMH, TepOdapuu, MYJSDKM HCKOMAEMBIX OCTATKOB OPraHU3MOB, MYJSDKM TOMOJIOTHYHBIX,
aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.



Tema 4. IIponcxo:kaeHue U pa3BUTHE )KU3HH Ha 3emJie

Haydnple THIIOTE3bl MPOMCXOXKIACHUS KM3HU Ha 3emie. AOWOTeHe3 W TaHcrepMus. J[oHaydHbIe TPEICTaBICHUS O
3apOXKIEHUU KU3HU (KpealmoHu3M). ['Umore3a MOCTOSSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONpoBep:KeHHE ombiTaMu .
Penu, JI. Cnannanmanmu, JI. I[Tactepa. [IponcxoxxaeHue sKU3HA U aCTPOOHUOIOTHS.

OcHoBHBIE 3Tanbl HeopraHudeckoi sBoitonuu. [lnanerapHas (reojiormueckasi) HBOMIONUS. XUMHYECKas BOJIOLMS.
AOWOTEeHHBIN CHHTE3 OPTraHMYeCKUX BemiecTB u3 Heopranndeckux. Oneir C. Mumtepa u I'. FOpu. O6pa3oBanue moammepoB
n3 moHomepoB. KoanepBatHas runore3a A. M. Omapuna, runore3a nepBu4Horo OynboHa [[x. XonjaeitHa, reHeTHyecKas
runore3a . Ménnepa. PuGosumer (T. Yex) u runoresa «mupa PHK» V. TI'unbepra. ®@opmupoBanue memOpaH H
BO3HUKHOBEHUE MMPOTOKJIETKH.

Uctopusa 3emin U MeTonbl €€ u3ydeHHs. lckomaemble OpraHUYECKUE OCTaTKH. ['€OXpOHOJOrvus M €€ METOIBI.
OTtHOcCHTENbHAS K a0COJIFOTHAS TEOXPOHOJIOTHS. ['€0XpOHOIOrnyecKast mKaa: 30Hbl, 3pbl, HEPUObI, FSTOXU.

HauanbHble 3Tambl opraHuyecko »BoJitouu. [losiBieHHE W 3BOJIONMS MEPBBIX KIETOK. DBOJIOLMS METa0oJM3Ma.
BosnukHoBeHue nepBbix dkocucteM. CoBpeMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHAJOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapUOTHI.

[Ipoucxoxaenre dSykapuoT (CUMOMOTEHE3). BOJIOIMOHHOE MMPOUCXOXKJECHHE BHUPYCOB. IIpoucxoxxneHue
MHOTOKJIETOYHBIX OpraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYII MHOTOKJIETOUHBIX OPraHU3MOB.

OcCHOBHBIEC 3Tanbl SBOJIOIUU BbICIIUX pacTeHuid. OCHOBHBIE apoMopdo3bl pacTeHuil. Beixon pacteHuii Ha cyry.
[TosiBneHne copoBBIX pacTEHU U 3aBOeBaHUE MU cyliu. CemeHHbIe pacTeHus. [IponcxoxkaeHne NBETKOBBIX pACTCHUI.

OcHOBHBIE 3TaIlbl BOJIIOINH KUBOTHOTO MUpa. OcHOBHBIE apoMopd 03kl JKUBOTHBIX. Benackas dayna. KemOpuiickuii
B3PBIB — TOSIBJICHHME COBPEMEHHBIX THUIIOB. llepBble XOpaOBbIE >KUBOTHBIC. JKHU3HB B BOjE. DBOJIIONMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuounii u pentunuid. [Tpoucxoxnenne miaekonurarmux U nTul. [IpuHmun kmouyeBoro apomopdo3sa.
OcBoeHnune 6ecro3BOHOYHBIMU ¥ TTO3BOHOYHBIMH )KUBOTHBIMU CYIIIU.

Pa3Butre xu3Hu Ha 3emiie TIO dpaM M TEPUOJIaM: apXeul, MpoTepo30il, Maneo30il, Me3030M, KaitHO30i. OOrIas
XapakTepUCTHKa KIMMara W TeoJIorMyeckux mporeccoB. [losiBieHMe U pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHUSI — SKOJIOTHYECKHE KPU3UCHI MPONUIOro. IIpudyuMHBI M CJIEICTBUS MACCOBBIX BBIMHPAHUIA.
CoBpeMeHHBIH IKOJIOTHYECKUi Kpusnc, ero ocooennoctu. [Ipobnema coxpanenus buopaznooOpasus Ha 3emiie.

CoBpeMeHHas cuctema opranndeckoro mupa. [IpuHiumnel knaccudukanum opraHu3MoB. OCHOBHBIE CHCTEMATUYECKUE
IPYIIBI OPTaHU3MOB.



JeMmoHCcTpanumn

[Toptpets: ®@. Peau, JI. Cnamnannanu, JI. Ilactep, U. 1. Meunukos, A. U. Onapun, JIx. Xonnein, I'. Ménnep, C.
Mumnep, I'. FOpu.

Tabmuupsr u cxembl: «Cxema onbita @. Peqn», «Cxema onbita JI. IlacTepa mo n3ydeHHIo caMO3apOXKACHUS KU3HUY,
«Cxema onsita C. Mutepa, I'. FOpw», «3tambsl HeopraHndeckoi aBosronun», «I'eoxpoHonorndeckas mkana», «HavdanbHbie
ATambl OPTaHUYECKON IBOMIOIHNY, «CxeMa 00pa3oBaHMs dYKapHOT MyTEM cuMOuoreHesa», «CucreMa >KMBOW TPUPOJIBDY,
«Ctpoenne Bupyca», «ApoMopdo3sl pacteHuit», «PuHHOPUTB, «OIHOKIETOUYHBIE BOJIOPOCIN», «MHOTOKIETOUHBIE
Bogopocim», «Mxu», «llanoporHukmn», «l'oocemenHble pacTeHus», «OpraHbl HBETKOBBIX pacTeHUi», «Cxema pa3BUTHS
KUBOTHOTO MHpa», «ApoMopdo3bl KHUBOTHBIX», «lIpocteitmme», «Kumeunononoctuele», «llnockue uepsuy,
«Unenucronoruey», «Pei0b», «3eMHOBOHBIEY, «IIpecmbikatonuecs», «IItuupy, «MnekonuTatomuey», «Pa3BuTHe KU3HU B
apxeuckou spe», «Pa3BUTHE )KU3HU B MMPOTEPO3IOUCKON Ipey, «Pa3BUTHE )KU3HU B MAIIEO30UCKON 3pe», «Pa3BuUTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuTne )KN3HU B KAHHO30MCKOM 3pe», «CoOBpeMEHHasl CHCTEMAa OPTaHUYECKOTO MUAPAy.

ObopynoBaHue: repOoapuu pacTeHUN pa3IMYHBIX OT/EJIOB, KOJUJIEKIIUHM HACEKOMBIX, BJIAYKHBIE Mperaparbl KUBOTHBIX,
PAKOBHHBI MOJUIFOCKOB, KOJUIEKLIMH WIJIOKOKHX, CKEJIEThl ITO3BOHOYHBIX XMBOTHBIX, dyyela NTUL U 3BEpEH, KOJUIEKLIUU
OKaMEHENOCTEN, MOJE3HBIX NCKOTAEMBIX, MYJISKA OPTAHUYECKUX OCTATKOB OPraHU3MOB.

BupryaabHas n1abopaTtopHas padora «MonenupoBanue onbiToB Mumiepa—tOpu no n3yyeHnto abDMOreHHOro CUHTE3a
OpraHUYECKUX COCIMHEHUMN B MEPBUYHOU aTMoOchepey.

JlaboparopHasi padora «/3y4eHue u ONnrcaHue HCKOMAEMBIX OCTaTKOB IPEBHUX OPIaHU3MOB).

IpakTuyeckas padora «3yueHne ocoOEHHOCTEM CTPOCHHS PACTEHUM PA3HBIX OTACIIOBY.

IpakTnueckasi padora «/3yueHne 0coOEHHOCTEN CTPOCHUS MO3BOHOUYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaenne 4ea0BeKa — aHTPOIOIeHe3

Paspnens! v 3agaun aHTponoaoruu. MeTo1bl aHTPOIIOJIOTHH.

CraHoBIIEHME NIPEICTABICHUN O IPOUCXOKIEHUH YesloBeKa. Permrnosneie Bo33peHns. COBpEMEHHBIE HAyUHBIE TEOPUHU.

CX0ACTBO 4enoBeKka ¢ KUBOTHbIMH. CHUCTEMATUYECKOE MOJIOKEHHE ueroBeka. CBUAETENBCTBA CXOACTBA YEJIOBEKA C
KUBOTHBIMHU:  CPaBHUTEIbHO-MOP(OIOrHYecKrue, ASMOpHOJOTUYecKre, (U3HOIOr0-OMOXMMHUYECKUE, IOBEJICHYECKHUE.
OTnuuus yeaoBeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE M KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHe rojIOBHOTO MO3ra
BTOPOU CUTHAJIbHOW CHCTEMBI.

JIBmkymue cuibl ((pakTopbl) aHTpONOreHesa: Ouojormueckue, couuaibHble. COOTHOIIEHHE OWOJIOTHUYECKUX U
COLIMAIBHBIX (PAKTOPOB B AHTPOIIOTEHE3E.



OcHoBHbIE CTaUK aHTpornoreHe3a. Pannue yenoBexooOpa3Hbie 00€3bsiHbI (IPOKOHCYIbI) U paHHUE MMOHTHU]IBI — O0IIHe
MPEIKH YeIOBEKOOOPa3HbIX O0E3bsIH U JIIOACH. ABCTPAJONMUTEKH — JIBYHOTHE MpenKH Jrojeil. UemoBek yMmenblid, epBbIe
U3TOTOBJICHHUSI OpyAui Tpyda. YelnoBeKk NpAMOXOISAIIMNA W TEpPBBIA BBIXON JIoAel 3a mpenensl Adpuxu. Yemosek
reiiienb0eprckuil — o0l MpeoK HEeaHIepTaIbCKOTO YeJIOBeKa M YeJIOBeKa pasyMHOro. YeaoBeKk HeaHACPTaTbCKUM Kak
BU/JI JIFOJIEW XOJOJHOrO KiauMarta. YenoBeK pa3yMHbIM COBPEMEHHOIO THIA, IEHUCOBCKUN YEIOBEK, OCBOCHHE KOHTUHEHTOB
3a npeaenamu Adpuku. [laneoreHeTnka u majaeoreHOMHKA.

OBOJIIOLMSI COBPEMEHHOTO uenoBeKa. EcTecTBEHHBIM OTOOpP B MOMYJSLMSIX 4esoBeKa. MyTallMOHHBIA MNpPOLECC H
nosuMopdusMm. [lomynsimoHHbie BOJNHBI, Apeid reHoB, Murpanus U «3p(EKT ocHOBATENS» B MOMYJALMIX COBPEMEHHOIO
YeJI0BEKA.

Yenoseueckue pacel. Ilonstue o pace. bonpmme pacel: eBpomneouaHast (eBpasuiickasi), aBCTpajio-HETPOUIHAS
(3xBaTOpHalIbHAS ), MOHTOJIONIHAS (a3MATCKO-aMEpUKaHCcKas). Bpems u myTu pacceneHus 4yenoBeka Mo Iuianere. EquHCTBO
yesnoBeueckux pac. Hayunas HecocrosiTenbHOCTh pacu3ma. [IpucrnocoOiaeHHOCTh 4YenoBeKa K Pa3HbIM  YCIOBUSM
OKpy>Karole cpenbl. BnusiHue reorpaduueckoii cpeibl U Apelida reHoB Ha MOp(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MeXucuuIuIMHapHble METOJIbl B (pU3M4EeCKO (OMOJOrMYeCKON) aHTPOIOJIOIMH. DBOJIIOLUMOHHAS aHTPOIOJIOTUS U
ITAJICOAHTPOIOJIOTUSL YEJIOBEUECKUX TMOIMYJSINMKA. bHOoconnanbHbIe HCCIAEAOBaHWSA NPUPOABl denoBeka. McciemoBanue
KO3BOJIIOLUU OMOJIOTUYECKOTO U COI[UAIBHOTO B YEJIOBEKE.

JemoHcTpauumn

[Toprpersr: Y. apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxembl: «MeToIbl aHTPOIIOJOTHHY, «I 0JTOBHOM MO3T YenoBekay, «HemoBekooOpa3Hbie 00e3bsIHb», «CKelleT
YEJI0BEKA M CKEJET MMMIaH3e», «PyIMMEeHThI U aTaBU3MbDy, «/IBHKyIIUME CHIIBI aHTPOIIOTEHE3A», « IBOJIOLMOHHOE APEBO
YEJIOBEKa», «ABCTpajmonurek», «YemoBek  ymensli», «UenoBek npaAMoxonsimuin», «Jl€eHUCOBCKMH  YETOBEK»
«Heangepranbup», «KpoManboHIbD), «IIpeaku yenoBekay, « ITambl 3BOJIOIUN YEIOBEKa», «Packl UelioBeKay.

ObopynoBaHHe: MYJSDKM OKaMEHEJIOCTEeH, MpeIMETOB MAaTEepUalbHOM KYJbTYpbl MPEIKOB YeNIOBEKa, PENpOayKLIUU
(boTtorpadum) kapTuH ¢ MHUGPOIOTHISCKUMHU U OMOICHCKIUMU CIOKETaMHU MTPOMCXOKICHUS YelIoBeKa, (hoTorpaguu Haxoa0K
HCKOTIAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJEIb YEpEla YeJIOBEKa U Yeperna IMMITaH3€e, MOJIENb KUCTH YEJI0BEKa
Y KMCTH IIMMIIaH3€, MOJENIH TOPCa MPEAKOB YEJIOBEKA.

JlabopaTopnas pabora «/3yueHne ocOOEHHOCTEI CTPOCHUS CKeJleTa YeI0BEKa, CBA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckasi padora «/3yueHne 3K0JIOrHYECKUX aJIalTalluil YEJTOBEKAY.



Tema 6. JKkoJI0rMs — HAYKA 0 B3AaHMOOTHOLIECHUAX OPraHU3MOB M HA/OPTraHU3MEHHBIX CHCTEM € OKPY/KAKIIeH
cpenoii

3apokaeHue u pa3Butue skojoruu B Tpynax A. ['ymbonsara, K. @. Pynse, H. A. CeBepiiona, J. ['ekkensi, A. Tencnu,
B. H. CykauéBa. Paznensl u 3an1aun 3kosioruu. CBs3b 3KOJIOTUU C IPYTUMH HAYKAMH.

Meroasl skonoruu. [loneBble HaOmMOACHUS. ODKCHEPUMEHTHI B OKOJOTHUU: MPUPOJHBIE U JTAOOpaTOpPHBIE.
MopenvpoBaHue B 9KOJIOTHH. MOHUTOPHUHT OKPYKAIOIICH CPEAbl: JTOKATHHBINA, PETUOHAIBHBIA U TJI00ATHHBIN.

3HAUYEHHE SKOJOTUYECKUX 3HAHUU JJIS YEIOBEKA. JKOJOTMYECKOE MUPOBO33PEHUE KAK OCHOBA CBS3EH YEIIOBEYECTBA C
npupo1oi. PopMUPOBAHUE FIKOJOTHUECKON KYIbTYpPhI U SKOJIOTHUYECKON I'PaMOTHOCTH HACEJICHUSI.

JdeMoHCcTpanuu

[ToptpeTtsl: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuios, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabnuiet v cxembl: «Pa3nenst akosorun», «MeTo bl FKoJI0run», «CxeMa MOHUTOPUHTA OKPYKAIOIEeH Cpeibl».

JlabopaTopHas padora «/3yueHrne METON0B SKOJIOTUYECKUX UCCIEAOBAHUIN.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DKojorudeckre (pakTopbl U 3aKOHOMEPHOCTH UX JercTBus. Knaccudukanus sxonornyeckux (pakTopos: abMOTHYECKUE,
OMoTHYECKHE, aHTpOIOreHHble. OOIIKe 3aKOHOMEPHOCTH JEHCTBUSA 3Kojormdyeckux Qakropos. IIpaBuno munumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3koyiormueckuil (akrtop. [lelicTBHe pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha
OpraHu3Mbl. OJKOJIOTMYECKHE TpPYyNIbl PAaCTEHHH M >KMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHrHaiabHas poJib CBETa.
doTonepruoausM.

Temneparypa kak »sKkojorudyeckuid ¢akrop. JleiictTBue Ttemmeparypsl Ha oOpraHusMmbl. [loliKuimoTepMHbIE H
TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak oskomormueckuit ¢akrop. Ilpucmocobnenuss pacTeHuii K MOJJICPKAHUIO BOJHOIO OajaHca.
Knaccudukanus pacreHuil 1o OTHOIIEHUIO K BoJie. [IpucnocobieHus )KMBOTHBIX K U3MEHEHHUIO BOJHOIO PEeXUMa.

Cpenbl  oOWTaHHMA  OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3JAYIIHAs, IIOYBEHHas, [JIyOMHHAs  MOJANOYBEHHAs,
BHYTpHOpraHu3MeHHas. OU3NKO-XUMUYECKHEe OCOOEHHOCTH cpeji 0OuTaHusl opranu3moB. [IpucnocoOieHus: opranu3sMoB K
KU3HU B Pa3HbIX Cpeaax.

buonoruueckue putmbel. BHemnume u BHyTpeHHHE pUTMbI. CyTOUHBIE W TOAMYHBIE PUTMBL. I[lpucrnocoOiieHHOCTD
OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUM KU3HMU.



XKuznennsie ¢Gopmbr opranuzMoB. Ilonsitue o >xu3HeHHOM (opme. JKuzHeHHble (GOPMBI pACTEHUN: JEPEBBA,
KyCTapHUKH, KyCTapHHYKH, MHOTOJICTHHE TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBIE (HOPMBI >KHUBOTHBIX: THIAPOOHUOHTHI,
reo0HMOHTHI, a9pOOMOHTHI. OCOOCHHOCTH CTPOEHUS U 00pasa KU3HH.

buotnueckue ¢gakropsl. Bumbl 6MOTHYECKUX B3aUMOJCUCTBUIN: KOHKYPEHIIUS, XUIIHUYECTBO, CHMOMO3 U €r0 ()OPMBI.
[lapazutusm, Koomepamusi, MyTyalu3M, KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxyeOHHW4YecTBO). Herpoduueckue
B3aMMOJICICTBHS (Tomuueckue, Gpopudeckue, padbpudeckue). 3HaueHUe OMOTUYECKUX B3aMMOJCHCTBHUI IS CyIIECTBOBAHUS
OpraHu3MOB B cpesie oOuTanus. [[puHIUT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdeMoHCcTpanuu

Tabmuupbl 1 cxeMbl: «IKoNOrudeckue (GakTopbl», «CBETOBOM CHEKTP», «IKOJIOTUYECKUE TPYHIBI KUBOTHBIX IO
OTHOILIEHUIO K CBETY», «TElJOKPOBHBIE KUBOTHBIE», «XOJOAHOKPOBHBIE >KUBOTHBIEY», «DU3HOJIOTHYECKHUE ANaNTalluu
AKUBOTHBIX», «Cpenpl 0OUTaHMsI OpraHu3MoBy», «buonorndyeckue putMb, « Ku3HeHHbIE (GOPMBI pacTeHUN», « KU3HEHHBIE
(OpMBI KUBOTHBIX», «IKOCHUCTEMA IIUPOKOJIMCTBEHHOrO Jeca», «IDKOCHUCTeMa XBOWHOro jsecay, «llemu mnuTaHusy,
«XumnanuectBoy, «[lapazutuzmy, «Konkypenimsa», «Cumounosy», «KommeHcammzmy.

O6opynoBanue: repOapuu pacTeHU W S>KUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHUIO Pa3IUYHBIX 3KOJIOTHUYECKHUX
(dakTopoB, repbapuu CBETOJIOOMBBIX, TEHEIIOOMBBHIX U TEHEBBIHOCIWBBIX PACTEHUM, CBETOJIIOOMBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHMsI, TrepOapuM M KOJUIEKUUHU TEIJIOJIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHuil, yyuena MTUIl U 3Bepeid, repOapuu pacTeHHi, OTHOCSIIUXCS K rurpoduram, kcepoduram, mezodpuram, KOMHATHBIC
pacTeHusi JaHHBIX TPYII, KOJUICKIIMUA XWUBOTHBIX, OOMTAIONIMX B pPa3HBIX Cpelax, repbdapuyd U KOJUICKIIMM PACTeHUU U
KUBOTHBIX, 00JIaJIAIOIINX YEPTAMH MIPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBUM KM3HU, TepOapuu U KOJUICKIUH
PaCTeHHMI U >KMBOTHBIX Pa3JIMYHBIX KU3HEHHBIX (DOPM, KOJUICKIIUU >KMBOTHBIX, YUACTBYIOIIUX B PA3JIMUHBIX OMOTHYECKHUX
B3aNUMOJCHCTBUSX.

JlabopaTropHasi pa6ora «BrlisiBlieHHE TPUCTIOCOOICHUI OPTaHU3MOB K BIIMSIHUIO CBETA.

JlaboparopHasi pa6oTa «BrlisiBleHre TPUCTIOCOOICHHUI OPTraHU3MOB K BIUSHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa K AHATOMHYECKHE OCOOCHHOCTH PACTEHUN M3 Pa3HBIX MECT OOMTAHUS.

Tema 8. Ikos10rvsi BUAOB M MOMYJISA NI

DKOJIOTUUECKHE XapaKTepUCTUKH nonysiiuu. [lomynsius kak 6uosoruyeckasi cucrema. Pojib HEOAHOPOIHOCTH Cpeibl,
¢bu3ndecKkux O0apbepoB U OCOOECHHOCTEH OMOJIOTUM BUIOB B (DOPMHPOBAHUU TPOCTPAHCTBEHHOW CTPYKTYPHI MOITYJISIUH.
OcHOBHbBIE TIOKA3aTENN MOMYJISIIIUN: YUCICHHOCTh, IJIOTHOCTh, BO3PACTHAS U MOJIOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT,
TEMII POCTa, CMEPTHOCTb, MUTPALIHSI.



Dxosioruyeckas CTpykTypa nomyisuuu. OneHKa YUCIEHHOCTU MONyisuud. /[MHamMuka momysiasiiud U €€ perysiius.
buotndueckuii nmoteHuMan nomyysiuud. MozaenupoBaHue AMHAMUKU TomyJsanuu. KpuBble pocTa YHMCIEHHOCTU TMOMYJISIIUU.
Kpusble BeDKMBaHUSA. Perymsius 4rCcIIEHHOCTH TOMYJIAIHN: poJib (PAaKTOPOB, 3aBUCSAIINX M HE 3aBHUCSIINX OT IUIOTHOCTH.
DkoJsoruueckue crpateruu BuaoB (- u K-crparerun).

[Tonsatue 00 3KojoOrMyecko Huile Buaa. MectooOuTaHue. MHoOromepHass Mojelb dKojiorudeckod Humu k.M.
XarunHcOHa. Pa3Mepsl skosornuecko HuM. [loTeHnmanpHas u peaau3oBaHHAs HUIIIM.

Bup xak cucrtema nomnynsiuuidi. Apeaiibl BU0B. BUabl U UX KU3HEHHBIE CTPATETHU. JKOJIOTHUYECKHUE SKBUBATICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U MUTPAIIUI )KUBOTHBIX. BHOJIOTHYECKHE NHBA3UH YY>KEPOIHBIX BUJIOB.

JdeMoHCcTpanuu

[Toptper: k. M. XaTuynHCOH.

Tabnuipl U cXeMbl: «IKOJOTHUUECKUE XapaKTEPUCTUKU MTOMyJsaun», «IIpocTpaHCTBEHHasi CTPYKTypa MOMYJISIIIUNY,
«Bo3pactHbie nupamMuabl NOMyIsun», «CKOPOCTh 3aceieHus MOBEPXHOCTH 3eMJIM Pa3IMUHBIMU OpraHu3zMammny, «Mojeinb
skonornyeckor Humm Jx. M. XatunHconay.

O6GopynoBaHue: repOapun pacTEHUM, KOJIJICKITUN KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnocobyieHus: CEMsIH paCTCHUHN K PaCCEIICHUIOY.

Tema 9. Ikoj0rus co00MIECTB. IKOJOTHIECKHE CUCTEMBI.

CoobmiecTBa opranu3MoB. buorieHos u ero cTpykrypa. CB3u MEXly OpraHu3MaMu B OMOIICHO3E.

DOxocucrema kak oTkpbiTas cucrema (A. JIkx. Tencnu). DyHKIMOHAIBHBIC OJOKHM OPraHM3MOB B 3KOCHUCTEME:
MPOAYILICHTBI, KOHCYMEHTBI, PEAYyIEeHThI. Tpoduueckue ypoBHH. Tpoduueckue Ienmu U ceTH. AOHOTHYECKHE OJIOKH
skocucteMm. [1ouBbI 1 Wbl B 3kOcucTEMaX. KpyroBopoTt BEIECTB M TOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE MMOKA3aTeJIN YKOCUCTEMBI. bruoMacca u mpoayKIus. DKOJIOTHYECKUE TUPaAMU/IbI YUCEI, OMOMACChl U SHEPTHH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. @aykmyayuu. HarpaBiieHHbIE 3aKOHOMEPHBIC CMEHBI
coolmiecTB — cykneccud. IlepBUYHBIE W BTOPHYHBIC CYKIECCMM M WX TNPUYMHBL. AHTPOIIOTEHHBIE BO3JCUCTBUSA Ha
cykneccuu. KinmmakcHoe cooOmiecTBo. buopasHooOpasue W MOJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH
COOOIIIECTB.

[IpupoanHbie 3KOCUCTEMBI. DKocucmembl 03€p U peK. IKocucmemvl Mopel U OKeaHos. IKocucmemvl myHOp, J1ecos,
cmeneti, NyCMblHb.

AHTpOINOTEHHBIE AKOCUCTEMBI. ATposkocucTeMa. ArponeHo3. Paznmuuus Mexay aHTPONOT€HHBIMU M MPUPOIHBIMU
AKOCHUCTEMaMH.



VYpboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. lopoxackas ¢aopa u ¢dayHa. CuHaHTpomHU3aIUs
ropoJcKoil GpayHbl. bronoruueckoe u X03HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMaX. Po/ib kackaonozo s¢ppexma
U BUO0B-20UPUKAMOPOS (KIH0UebIX 6U008) 6 QYHKYUOHUposanuu 3xocucmem. llepeHOC IHEPrUM W BEHIECTB MEXIY
CMEKHBIMH HKOCHCTEMAaMHU. YCTOMYHMBOCTh OPraHU3MOB, MOMYJSLIUM W DKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3JICHCTBUM.

Mexanuzmbi 8030eticmeus 3aeps3HeHUli pasHblX MUunoé Ha cyOOP2aHu3MEeHHOM, OP2SAHUSMEHHOM, NONYIAYUOHHOM U
IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8o30eticmsusi. Meroaonaorus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOMOTEHHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptpet: A. Ixx. Tencnn.

Tabmuupr 1 cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHUCTEMA IIMPOKOIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO
necay, «OyHKIIMOHAIBHBIE TPYIIBI OPraHU3MOB B dKOcUcTEMe», «KpyroBopoT BewlecTB B 3KocucTteMe», «llenn nuraHus
(mactOuHas, JeTpUTHAs)», « IKOJOTHYECKasi MUpaMUIa YUce», « IKoJornyeckas nupamuia OuomMaccbn, « IKOJI0ruuecKast
nupamuga sHeprum», «OO0pa3zoBanue Oonota», «llepBuunas cykueccus», «BoccTaHOBIEHHE Jeca MOCIE IOXKapay,
«9KocucreMa o3epay, «ArpoueHos3», «KpyroBopor BelecTB U MOTOK 3HEPTUU B arpoleHo3e», «[Ipumepsl ypooskocucTem.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Yydela MNTULl M 3Bepeil, repOapuu KyJbTYpHBIX U
JUKOPACTYLIUX PACTEHUM, aKBapUyM KaK MOJIEIb IKOCUCTEMBI.

IIpakTuyeckas padora «l3ydyeHue u onvucanue ypO03IKOCUCTEMBDY.

JlaGopaTopHas padora «3yueHue pazHooOpa3usi MEJIKUX MOYBEHHBIX YWICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKYpcHsl «IKCKypCHs B TUHIIMYHBINA OnoreoneHo3 (B 1yopaBy, O€pe3HsK, €JbHUK, HA CYXOJ0JIbHBIA WIIA MOWMEHHBIH
JyT, 03€p0, OOJIOTO)».

IKcKypeust «IKCKYpCHUs B arpodKOCUCTEMY (Ha MOJIE WK B TETUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCHCTEMA

buocdhepa — oOmennanerapHas oOojouka 3eMiid, TJe CYIIECTBYeT WIM CYyIIECTBOBaJla >XKU3Hb. Pa3Burtue
npeacTaBiieHnit o ouocdepe B Tpyaax . 3rocca. Yuenue B. W. Bepnajackoro o 6uocdepe. Obnactu 6uocdepsl u €€ cocTas.
XKupoe BemecTBo 6rocdepsl U ero GyHKIUH.



3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepsl. OcobeHHOCTH Orochephl Kak rnodanbHONU SKOCUCTEMBI. J[nHaMuueckoe
paBHOBecue B 6rochepe. KpyroBopoTs! BemecTB U OMOT€OXUMUYECKUE UK (YTaepoa, a30Ta). PUTMUYHOCTD SIBIICHUN B
ounocdepe.

3oHansHOCTh Ouocheprl. Ilonarue o OGmome. OCHOBHBIE OMOMBI CYIIM: TYHIpPA, XBOWHBIE Jieca, CMEUIAHHBIE U
IIMPOKOJINCTBEHHBIE JIECA, CTENH, CaBaHHbI, IYCTbIHU, TPOIHUYECKUE Jieca, BBICOKOTOpbA. KiMmaT, pacTUTENbHBIA U
KUBOTHBI MUpP OMOMOB CYIIIH.

Crtpykrypa 1 GyHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOIO MOTEHIMaIa U OMochepHBIX PYHKIIHIA.

JdeMoHCcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmusr u cxemsl: «['eocheprr 3emun», «Kpyrosopor azora B mpuponae», «KpyroBopoT yriepona B mpupomey,
«KpyroBopot kucnopozaa B npupoze», «KpyroBopot Bojsl B mpupoae», «OcHOBHbIE OMOMBI cyln», « Kiimmarnueckue nosica
3emumm», «Tynapa», «Taira», «Cmemanueii Jecy, «lllupokomuctBenHsil nec», «Crenb», «CaBanHa», «llycTbiHSY,
«Tponmueckuui mec».

OobopynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpyxKa0OLIAS Cpeaa

DKOJIOTUYECKUE KPU3KUCHhI U UX MpUUYMHBIL. Bo3neicTBue dyenoBeka Ha Ouocdepy. 3arpsi3HEHUE BO3IYIIHOM Cpebl.
Oxpana Bo3ayxa. 3arps3HeHHME BOJHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mouBbl. OXpaHa NOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTpONOreHHOEe BO3JEHCTBHE HA PACTUTEIBHBIM M >KMBOTHBIM MHp. OXpaHa pacTUTEIBHOTO W YKUBOTHOTO MHpA.
OcHoBHbIE NpUHLUIBI OXxpaHbl Npupoasl. Kpacuele kHuru. OcoOo oxpansiembie mnpuponnbie Tepputopun (OOIIT).
borannueckue cajbl U 300J10TUYECKUE TAPKU.

OCHOBHBIE TPUHLMIBI YCTOMYHMBOIO Pa3BUTHUS YEJIOBEYECTBA M NPHUPOABI. PalMoHampHOE NPHUPOAOIIONIB30BAHUE U
COXpaHEHHE OMOJIOrMuecKoro pasHooOpasus 3emyn. OOLME 3aKOHOMEPHOCTH TJO00ATIbHBIX SKOJIOTMUECKHX KPHU3HCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIE MTOCIEACTBHS.

Pa3BuTrE METOJOB MOHUTOPUHIA Pa3BUTHSI OMACHBIX TEXHOTEHHBIX MpoIeccoB. CucmemHble Uccie008anus nepexooda K
pecypcocbepezarowieli U KOHKYPEHmMOCnocooHou snepeemuxe. buonocuueckoe paznoobpasue u buopecypcol. Hayuonanouoie
ungopmayuonHvle cucmemsl, obecneuusaoujue 00CmMyn K UH@GoOpmMayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCHIEM.
OcHogbl 3Kopeabunumayuy IKoCUcmem U cnocobos 6opbowvl ¢ buonogpedcoeHusmu. PekoncmpyKyus MOPCKUX U HA3eMHbIX
9KOCUcmenMm.



JeMmoHCcTpanumn
TabGnuips! u cxeMbl: «3arpsizHeHue atMochepsl», «3arpsizHeHue ruapocdeps», «3arpsa3HeHne MouBb, «llapHUKOBEI
s dex», «Ocobo oxpaHseMble IPUPOAHBIE TEPPUTOPUNY, «MoenH yIpaBIsieMOro MUPay.
Oo6opynoBanue: ¢Gotorpaduu OXpaHseMbIXx pacTeHUN U KUBOTHBIX Kpachoil kuuru Poccuiickoit ®enepanuu, KpacHoi
KHUTH PETUOHA.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOT'UH HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMS OOYYArOMIMMHCSA TMPOTPAMM CPEIHEro OOIIero
o0pa3oBaHusl: JINYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType JNMUHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTpPamMMbl MO OWOJIOTUU BBIACICHBI CIAEAYIOIIUE COCTABIISIONINE:
OCO3HaHUE 00YYaOIMMHUCS POCCUICKOMN IpakJaHCKOW UAEHTUYHOCTH — FTOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOTPENENECHUIO, Haauyue Mmomusayuy K 00y4eHuto OUOJIOTHH, yeleHanpasienHoe pa3eumuye BHYTPEHHUX YOEKIeHUI
JUYHOCTH HA OCHOBE KIIFOUEBBIX I[EHHOCTEM U MCTOPUUYECKUX TPAIULIUNA Pa3BUTHS OUOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocmb  00YYaIOIIUXCS PYKOBOJACTBOBATBCS B CBOEH JIEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMM  yCTaHOBKaMHU,
MPUCYIIUMU CUCTEME OHOJOTUYECKOTO O0pa3OBaHMs, Haluuue NpasoCO3HAHUS SKOJIOTUYECKON KYIbTYpPbl, CHOCOOHOCMU
CcmMagumy 1IN U CTPOUTH KUZHEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl 10 OMOJOTUU JOCTUTAlOTCS B €IMHCTBE YYEOHOW M BOCIHMTATEILHON
NEATEIbHOCTH B COOTBETCTBUU C TPAJULUMOHHBIMH POCCUICKHMH COLUMOKYJIBTYPHBIMH, HCTOPHUYECKMMH M JIyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBUIaMH MU HOpPMaMU IMOBEIEHHUS U CIOCOOCTBYIOT Mpoleccam
CaMOMNO3HAaHUs, CAMOBOCIIMTAHUS M CAMOPAa3BUTHS, PA3BUTUSI BHYTPEHHEW MO3ULIMH JTUYHOCTH, NATPUOTU3MA U YBAXKEHUS K
3aKOHY U TPaBOMOPAJNIKY, YEJOBEKY TpPyJa M CTApUIEMY IMOKOJEHHUIO, B3aMMHOI'O YBaXXEHHUS, OEPEKHOrO OTHOILIEHHUS K
KYJIbTYPHOMY HAcCJEOUI0 U TPAAUIMSIM MHOTOHallMOHAIBLHOrO Hapona Poccuiickoit denepanyu, Npupoae U OKPYKaKOIIEH
cpene.

JIMYHOCTHBIE PEe3ybTaThl OCBOEHUS yuyeOHOro rnpeaMera «buosorus» A0KHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh
oOyyJarommxcsi PyKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlU/, TMO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOLUIUX TPAJULHUOHHBIM IEHHOCTSIM POCCHUCKOTrO
oOliecTBa, paclIMpeHUe KXU3HEHHOTO OMbITa M ONbITA JAEATEIHLHOCTH B MPOIECCE peall3allud OCHOBHBIX HampaBlICHH
BOCITUTATEIbHOM JIEATEILHOCTH, B TOM YHUCIIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS



c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMK O0Y4YarOIIEerocsi Kak aKTUBHOIO M OTBETCTBEHHOI'O YJIEHa POCCHUHCKOIO
00I1eCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKECHUE 3aKOHA U TTPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACSATENBHOCTA NPHU CO3JAHUU YUEOHBIX IPOEKTOB, PEIICHUHU Y4EeOHBIX U
MO3HABATENbHBIX 3a/1a4, BBITOJHEHUN OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEACNIATh COOCTBEHHYIO MO3UIIMIO M0 OTHOLIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO B3aMMOJCHCTBUS JIOACH C pa3HbBIMU
yOEKIEHUAMHU, KYJbTYPHBIMU HEHHOCTSIMU U COLIMAJIBHBIM TOJIOKEHHEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHMS] y4€OHBIX, [IO3HABAaTEIbHBIX U
HCCIIEIOBATENIbCKUX 3aJ]ad, YBa)XKUTEJIBHOIO OTHOLIEHHMS K MHEHHIO OIIMOHEHTOB IMpHU OOCYKJIEHUH CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) MIaTPHOTHYECKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUMCKON TPakIaHCKON HMJIEHTUYHOCTH, MAaTPUOTH3MA, YBAXXEHHUS K CBOEMY Hapojy, YyBCTBa
OTBETCTBEHHOCTH nepel PoauHON, ropAoCcTH 3a CBOM Kpail, cBOXO PonnHY, CBOH S3bIK U KYJBTYPY, HPOLUIOE U HACTOSILEE
MHOTOHAIlMOHAJIbHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEIUI0 W MaMSATHUKAM MPHUPOAbI, NOCTHXKEHUsIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE OWOJIOTMH, MOHUMAaHHS 3HAYCHUS
OMOJIOTHH B TO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HHU Y€JIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaenHas yoexx1€HHOCTb, TOTOBHOCTD K CITY>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlMIO0 U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYACh HA MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;



OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAUTENSM, CO3JAHUI0O CEMbH Ha OCHOBE OCO3HAHHOIO MPHUHATHUS LIEHHOCTEU
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaguuusaMu HaponoB Poccun;

4) 3¢TETHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO0 TBOPUYECTBA, CIOPTa, TPYyHa,
OOIIIECTBEHHBIX OTHOIIICHHI;

MOHUMAaHUE IMOIIMOHATILHOTO BO3JIEHCTBUSA KUBOU IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTbH K CAMOBBIPXXEHHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE MPOSBIATH KA4eCTBAa TBOPUYECKON TUYHOCTH;

5) puzuyeckoro BocnuTaHus, GopMUpPOBaAHUS KYJIbTYPHI 310POBbSI H IMOIHMOHAJIBHOI0 0JIAr0ONOJIYYMSI:

NOHMMaHHUE U peajn3anus 30pOBOro U O6e3omacHoro o0pasa >KU3HHU (30pOBOE MUTAHUE, COOIIOACHUE TUT MEHUYECKUX
MpaBuJ U HOPM, COANaHCHPOBAHHBIM PEXUM 3aHATHUM U OT/AbIXA, peryisipHas (u3nueckas aKTHUBHOCTH), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHUECKOMY 3/10POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBWJI WHIUBUAYATbHOTO M KOJUJICKTMBHOTO O€30MacHOr0 TOBEAEHUS B CHTYaIUsX,
YTPOKAIOIIUX 3I0POBBIO U JKU3HU JIIOJICH;

OCO3HaHUE MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYZAY, OCO3HAaHHE IIEHHOCTH MacTepPCTBA, TPYI0.It00uE;

TOTOBHOCTh K AaKTHBHOW JEATETHbHOCTH TEXHOJOTHYECKOW ¥ COIMAIbHOM HAMpaBIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATH, TUIAHUPOBATH U CAMOCTOSATEILHO BBIMOJIHATH TAKYIO I€STEIbHOCTH;

UHTEPEC K pa3iudHbM chepaM npodecCuoHAIBHON JeSTEIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp OymyIieit
podeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

HKOJIOTMUYECKHU 1eIec000pa3HOe OTHOLIEHHUE K MPUPOE KaK UICTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAHMS;

MOBBIIICHUE YPOBHS DKOJIOTHYECKON KyIbTYPhl: NMPUOOPETEHHE ONbITa IUIAHUPOBAHUS TOCTYNKOB M OIICGHKH UX
BO3MO>KHBIX MTOCJICJICTBHUH JIJIsI OKPY>KAIOIIEH CPEeIbl;

OCO3HaHHUE TI00aTBHOT0 XapaKTepa dKOJOTHUECKUX TMPOoOJIeM U IMyTeH UX pelieHus;



CIIOCOOHOCTh HCII0JIB30BaTh MpUOOpeTaeMble NMPU HW3YYEHHM OMOJOIMM 3HAHUS M YMEHHUS IpPU PEUIeHHH IpodiieMm,
CBSI3aHHBIX C paIlMOHAJIBHBIM MPHUPOAONOIB30BaHNEM (COOMIOICHHE TpaBWJI MOBEACHHUS B MPHUPOJIE, HANpPaBICHHBIX Ha
COXpPaHEHHE PAaBHOBECHUS B IKOCHCTEMAX, OXpaHy BHJIOB, 3KOCUCTEM, OnoCcdephl);

AKTHUBHOE HENPUIATHE IEHCTBUM, INPUHOCALIMX BPEA OKPYKAIOIIEW NPUPOAHOW Cpele, YMEHHE NPOrHO3MPOBATH
HEOJAarONpUSITHBIE KOJIOTHUECKUE MTOCIIEACTBUS NPEAIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIMYKAE PA3BUTOIO HKOJIOTMYECKOTO MBINUICHUS, 3KOJOTHYECKOM KYJIBTYpPBI, OIBITA ACATEIBHOCTH IKOJIOTMYECKOU
HAIIPpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCS MMH B IIO3HABATEIBbHOM, KOMMYHUKATUBHOM M COLMAJIBHOM NPAKTHKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN AECSITEIbHOCTH YKOJIOTUUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKU U OOLIECTBEHHOMN
MPaKTUKH, OCHOBAaHHOTO Ha JIHAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLIEHCTBOBAHUE A3BIKOBOW M YMTATENBCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICUCTBUSA MEXKAY JIFOABMU U TTO3HAHMS
MHpA;

NOHMMaHue crneun@ruky OMOJOrMM KaK HayKH, OCO3HaHus €€ poyid B (OPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBIIICHHS], CO3JaHUH LIEIOCTHOTO NPEICTABICHUS 00 OKpPYKaIOILEM MUPE KaK O €IMHCTBE IPUPO/IbI, YEIOBEKa U 00IIECTBa,
B [TIO3HAHHUH MPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIIEHUU TPOOJIEM COXPAHEHMS IPUPOTHOIO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JJIsi COBPEMEHHOM LMBHIM3AIMU: O0ECHEYeHUs] HOBOI'O YPOBHS Pa3BUTHS
MEIUIMHBI, CO3/1aHNE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pelIaTh pecypcHbIe MPOOIEeMbl Pa3BUTHS YEIOBEUYECTBA,
MOMCKa MyTeH BbIXOAA U3 TJI00ANbHBIX IKOJOTMYECKUX MpoOJieM U oOecreyeHHs Mepexona K YCTOMUMBOMY pPa3BUTHIO,
paloHaIbHOMY UCTIOJIb30BAHUIO PUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHMM B LEJSAX IMOBBIMICHHS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (DYHKIIMOHAIBLHON IPaMOTHOCTH 00y4aronuxcsi, opMHUpPyeMON IpH U3yYEHHUH
OMOoJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHUS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTHU HCIIOJIb30BaTh
MoJly4aeMble 3HAHUS JUIsl aHAIM3a U OOBSCHEHUS SIBJCHUIN OKPYXAIOIEro MUpa U IPOUCXOASIINUX B HEM U3MEHEHUH, YMEHHE
nenatb 000CHOBAaHHBIE 3aKIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB U MMEIOLIMXCS JIAHHBIX C LIEJIBIO MOJIYYEHUS IOCTOBEPHBIX
BBIBO/JIOB;



CITOCOOHOCTH CaMOCTOSITEILHO MCIIOIb30BaTh OMOJIOTHYECKUE 3HAHUS AJI1 pCIICHUSA HpO6HCM B pC€aJIbHbIX KMU3HCHHBIX
CUTyalHAX,

OCO3HaHUC L CHHOCTH Haquoﬁ ACATCIIbHOCTHU, TOTOBHOCTH OCYHICCTBJIATH IIPOCKTHYIO MW HCCIICI0BATCILCKYIO
ACATCIbHOCTD MHANBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6pa30BaHI/IIO u CaMOO6p3.30BaHI/IIO, K aKTUBHOMY ITIOJYYCHHUIO HOBBIX
3HAHUH MO0 OMOJIOTHU B COOTBETCTBUH C YKU3HECHHBIMU HOTpC6HOCT}IMI/I.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yNbTaThl OCBOCHUS YU4eOHOTO MpeameTa «bruomorus» BKIIOYAIOT: 3HAYUMBIE AJi (POPMUPOBAHHUS
MHUPOBO33pEHUsI  O0y4YaIOIUXCsl MEKIUCHUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIICHAay4YHbIE [OHATHUS, OTpaKalolue
LEJIOCTHOCTh HAyYHOU KapTUHBI MUpa U CIEUU(PUKY METO/I0B IO3HAHMSI, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, sIBJICHHE, NPOLIECC, CUCTEMA, HAYUHbIN (DAKT, IPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHs, UCCIEIOBAHNUE,
HaOJIOJICHUE, W3MEpPEHUe, JKCIEPUMEHT U JpYyrue); yHUBEpCalibHble yueOHble JeicTBUsS  (ITO3HABaTENIbHbIC,
KOMMYHHKATHUBHBIC, PETYISITUBHBIC), obOecreunBaronme (opMupoBaHue (YHKIIMOHATBHOW TPAMOTHOCTH W COIMAIbHOU
KOMIETEHIIMM  OOy4YaloIUXCsl;  CIIOCOOHOCTh ~ OOYYarolUXCsl  HCIOJIb30BAaThb  OCBOEHHBIE  MEXJIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS B T0O3HABATEIBHON U COL[MAJIBHOM MPaKTUKE.

B pe3ynbrare u3yueHus OMOJIOTUM Ha YPOBHE CpPEeIHEro oOIIero oopa3zoBanus y o0ydaroiierocs 0yayT chopMUpPOBaHbI
MO3HABATENbHBIE YHUBEpCAJIbHbIE YyYeOHBIE JCHCTBHs, KOMMYHHKATHUBHBIE yHHBEpCajbHbIE Y4YeOHBIE JEHUCTBUS,
PETYJIATUBHBIE YHUBEPCAIbHbBIC YUeOHBIEC CHCTBHS, COBMECTHAS JI€ATEIHHOCTb.

MetanpeameTHble pe3yiabTaTbl OCBOSHHS MPOTrpaMMbl CPETHEr0 OOLIEr0 00pa30BaHusl JOKHBI OTPAXKaTh:

OBJajieHue YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU JeHCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSTEIIbHO (hOPMYITHPOBATH U aKTYaJU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOSGHWW 3HAHWUW MPUEMBI JIOTUYECKOTO MBINUICHUS (aHanwW3a, CHUHTE3a, CpaBHEHUS,
kinaccudukanuu, 00O0OIIEHUS), PACKPBIBATh CMBICT OHOJOTUYECKUX TMOHATUN (BBIAEIATh WX XapaKTepHbIE TMPU3HAKH,
yCTaHABJIMBATh CBSI3U C IPYTHMH IIOHATHSIMH ),



ONPENECNIATh LEIU JACATEIbHOCTH, 3aJaBas IlapaMeTpbl U KPUTEPUU HUX JOCTHIKEHUSA, COOTHOCUTH PE3YJIbTATHI
NEATEIIBHOCTHU C ITOCTABJICHHBIMU LEISIMU;

MCIIOJIb30BaTh OMOIOTHYECKHUE MTOHITHS ISl 00bSICHEHUs (DaKTOB U SIBJICHUI KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYXAEHUS (MHAYKTHUBHBIC, JECTyKTHUBHBIC, 10 aHAJIOTWHU), BBIABIATH 3aKOHOMEPHOCTU U
IPOTUBOPEYMSI B pACCMATPUBAEMBIX SIBICHUSX, (POPMYJIUPOBATH BHIBO/BI U 3aKIIOUCHHUS;

IIPUMEHATb CXEMHO-MOJIEIIBHBIC CPEACTBA I IMPEACTABICHUS CYILIECTBEHHBIX CBA3€M M OTHOIICHUN B U3y4acMBIX
OMONOTHYECKUX OOBEKTaxX, a TaKkKe MPOTHUBOPEUUH PpA3HOTO pOJa, BBISABICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3palaThiBaTh IUIAaH pELIEHHUs] NPOOJEeMBbl C YUETOM aHaJIM3a HMEIONIMXCS MaTepHallbHbIX M HeMaTepHalIbHBIX
pecypcoB;

BHOCHUTBH KOPPEKTHUBBI B JAECATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM, OLICHUBATH PUCKHU ITOCIEACTBAN
NEATEIIBHOCTH;

KOOPJIMHHUPOBATH U BBINOJHATH Pad0OTy B YCIOBUSAX PEALHOTO, BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aUMOJACHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIQZIETh HABBIKAMHU YYEOHO-MCCIENAOBATENbCKOM M TPOEKTHOM JEATEIbHOCTH, HABBIKAMH pa3pelieHus MpolseM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TMOMCKY METOJOB pELICHUs MPaKTUYECKHUX 3a]ad, MPUMEHEHHUIO
Pa3JIMYHBIX METOAOB IIO3HAHMUS;

UCIOJIb30BaTh Pa3IMYHbIE BUJIbI AESTEIILHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETaLuy, IPeoOpa30BaHUI0
Y TIPUMEHEHUIO B yUEOHBIX CUTYyalUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX U COLIMATIBHBIX MPOEKTOB;

(OopMHpPOBATh HAYYHBIN TUI MBILUIEHUS, BIAI€Th HAYYHOU TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUAMHA U METOAAMMU;

CTaBUTb U (HOPMYIUPOBATH COOCTBEHHBIE 33]]a4K B 00pa30BaTEIbHOMN I€ATEIbHOCTH U )KU3HEHHBIX CUTYyaIUX;

BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBA3U M AKTyaJIM3UPOBATH 3a7ady, BBIABUIATh TMIIOTE3Yy €€ PELICHUSA, HAXOIUTh
apryMEHTBI JUIs JOKA3aTeIbCTBA CBOMX YTBEPKICHNM, 3a1aBaTh IAPAMETPBI U KPUTEPUU PEILLICHMUS;

AHaJM3UPOBAaTh IOJYYEHHBIE B XOJ€ PEIICHHS 3a/aud pe3yJIbTaTbl, KPUTHYECKH OLIEHUBATh HMX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSAX;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN ONBIT;

OCYIIECTBIISATH 1IeJIEHANIPABIICHHBIN MOMCK MEPEeH0Cca CPEICTB U CIOCOO0B ACUCTBUS B TPO(PECCHOHATBHYIO CPENY;



yYMETh MEPEHOCUTH 3HAHMS B TTO3HABATEIIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIC WJEH, TMpeiaraTh OPUTUHAIBHBIE TOAXOAbI W PEIICHHs, CTaBUThL MPOOJEMBI W 3aJadH,
JOTYCKAIOIIUE aTbTEPHATUBHBIC PEIICHNUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTUPOBATHCA B PA3JIUYHBIX HMCTOYHHMKAX HHPOpMaAIUU (TEKCTe YYeOHOro IOCOoOus, HAyYHO-TOIYJISIPHOM
JTUTEpAType, OMOJOTUYECKUX CIOBApSIX W CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax MAaHHBIX, B VIHTepHeTe), aHAIM3UPOBATH
uHDOpPMAIMIO Pa3IWYHBIX BHIOB W (HOpPM TPEACTABICHUS, KPUTHYCCKH OICHHBaTh €€ JOCTOBEPHOCTh W
HEMPOTUBOPEUYNBOCTH;

dbopMyIHpOBaTh 3alPOChl U MPUMEHATH Pa3IMUYHbIE METOABI IPU TMOHUCKE U OTOOpe OMOJIOTHYeCcKOW HH(pOpMAaIUH,
HEOOXOIMMOM JIJIsl BHITIOTHEHUS YYEOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT KCIOIB30BAaHUA MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM, COBEPILIEHCTBOBATh KYJIbTYPY
AKTUBHOT'O MCTOJIb30BAHUSI PA3JTMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (DOpMY Mpe/cTaBiIeHUsT OMOJOTHYECKON HMHbOpMaIuu (CXeMbl, Tpaduku,
JarpamMMBbl, TaOJIMIIbI, PUCYHKH U IPYTOE);

WCIIOJB30BaTh HAy4YHBIA S3bIK B KadyeCTBE CpeACTBAa Mpu paboTe ¢ Ouonoruyeckor uHQopMarmen: NpUMEHATH
XUMUYecKue, (pu3nueckue U MaTeMaTHUeCKHEe 3HaKU U CUMBOJIBI, (OpMYJIbI, a00peBUaTypy, HOMEHKIIATYPY, UCII0JI30BaTh U
peoOpa30BLIBATH 3HAKOBO-CUMBOJMYECKHUE CPEICTBA HATJISAHOCTH;

BJIaJIETh HABBIKAMHM PACIIO3HABAHMS U 3aIMTHI HH(POpMAIUH, HH(POPMAIIMOHHOM 0€30TaCHOCTH JTUMYHOCTH.

OBJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMY J€CTBUSIMH:

1) ob1enne:

OCYILIECTBIISITh KOMMYHUKAIIUA BO BCEX cepax *KU3HHU, aKTUBHO Y4aCTBOBATh B JUAJTIOTe WM JUCKYCCUU IO CYIIECTBY
obcyxmaeMoli TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHTEIHHO BBIMOJHEHHUS IpesjiaracMoi
3a/1a4M, YYUTHIBATh UHTEPECHI U COTVIACOBAHHOCTD MO3UIIMHI APYTUX YYACTHUKOB JUAJIOTa WK JTUCKYCCUU);

pacrio3HaBaTh HeBepOalibHbIE CpEACTBAa OOIIEHUs, TOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, MPEINOCHUIOK
BO3HUKHOBEHUS KOH(MIUKTHBIX CUTYallUM, YMETh CMSTYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMu OOIEHHUS W B3aMMOJCUCTBHUS, MOHUMATh HAMEPEHUs JPYTUx JIOJeH, MPOSIBISATH
YBaXXUTEIHHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOU (hopme hopMyTHpOBaTh CBOU BO3PAKEHUS;



Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOXO TOYKY 3PEHMS C UCIOJIb30BAHUEM SI3BIKOBBIX CPECTB.

2) cOBMeCTHAs eTeJbHOCTh:

MOHMMATh M HCMOJb30BaTh MPEUMYINECTBA KOMAHIHOW M MHAMBHUIYaTbHON pabOTHI MPHU PEIICHUH OHOJIOTHYECKON
po6JIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJCHCTBUS NPU pEeLICHUH y4eOHOM 3a1a4H;

BbIOMpaTh TEMAaTUKy M METO/bI COBMECTHBIX JAECUCTBUN C YUETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH KaXKI0TO 4jieHa
KOJUIEKTHBA;

IIPUHAMATh LEIU COBMECTHOU NEATEIbHOCTH, OPraHUW30BBIBATH M KOOPAUHUPOBATH IEHUCTBHUA IO €€ JNOCTHKEHHIO:
COCTABJISITh IUIAH JEWCTBH, paclpeiessiTh PO C y4ETOM MHEHHUH YYaCTHUKOB, OOCYXZaTh pPE3yJbTaTbl COBMECTHOM
paboTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJI3Ja M KaXKIOrO0 yYaCTHHKA KOMaHIbl B OOLIMI pe3ynbTaT 1Mo pa3paboTaHHBIM
KpUTEPUSIM;

IIpeUIaraTb HOBBIE POEKTHI, OLIEHUBATH UJICH C IMO3UIMN HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PA3NIMYHBIX CHUTYalUAX, IPOSBIATH TBOPYECTBO H
BOOOpakeHue, ObITh NHUIIUATUBHBIM.

OBiaieHue YHMBEPCAJIBHBIMH PeryJISTHBHBIMH ACHCTBUAMMU:

1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJI BBIABICHUS POOJIEM U UX PEUICHUS B AKU3HEHHBIX U YUEOHBIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OMOJIOTUYECKUX 3HAHWUN LIEJIEBbIE U CMBICIIOBbIE YCTAHOBKHM B CBOMX JACMCTBHSX M MOCTYIKAX 10
OTHOLLIEHUIO K JKMBOHM IIPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh MO3HABATENIbHYIO JI€ATEIbHOCTh, BBISBIATH NMPOOJEMBbI, CTaBUTh U (POPMYIHPOBATH
cOoOCTBEHHbIE 3a/1a4u B 00pa30BATEIbHOMN JAESITEIBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PEIIeHUs NpoOJIeMbl ¢ Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3ZMOXHOCTEH
Y MIPEANOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUIT;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;



CIocOOCTBOBAaTh (POPMUPOBAHUIO M TMPOSIBICHUIO IMIMPOKOW JPYAUIIMU B PAa3HBIX O0JACTSIX 3HAHUM, IMOCTOSHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTbH, OLIEHUBATH COOTBETCTBHUE PE3YyJIHTATOB
LETISIM;

BJIa/ICTh HABBIKAMU MMO3HABATEIILHON PeIICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JIEUCTBUM U MBICIUTENBHBIX MPOIECCOB,
WX pe3yJIbTAaTOB M OCHOBAHUM, UCIIOJIH30BATh TPUEMBI pe(ICKCHH JIJISI OIICHKU CUTYaIlH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO ITPUHUMATH PEIIEHUS M0 UX CHUKECHUIO;

NPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB AESITEIbHOCTH;

3) npuHsATHE ceOsl U APYTHX:

MPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTAaTKH U JIOCTOMHCTBA;

MIPUHUMATH MOTHBBI M apPTYMEHTHI APYTUX MPHU aHAJIU3€E PE3YIbTATOB ACATEIBLHOCTH;

MpU3HABaTh CBOE MIPaBO U MPaBO APYrUX Ha OIIHUOKHU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIMU JPYTrOro YyeaoBeKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yiabTaThl OCBOCHUSI COJACpKaHHMS YyueOHOro mnpeaMera «buonorus» Ha yriyoJ€éHHOM YpPOBHE
OpPMEHTUPOBAHBI Ha o0ecreueHre MpodIbHOr0 o0ydeHus oOydaromuxcs ouogorui. OHU BKIIFOYAIOT: CICIUDUIECKUE IS
OMOJIOTUY HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUM 10 OCBOCHHIO, MHTEPIIPETAIIMN U TPEOOPA30BAHUIO 3HAHUN, BUJIBI
JEATEIbHOCTU 0 TOJIYYEHUIO HOBBIX 3HAHUW U UX MPUMEHEHHUIO B PA3UYHBIX YUYEOHBIX, a TAKXKE B PEaTbHBIX KU3HEHHBIX
cutyanusx. [IpeaMeTHbie pe3yabTaThl IPEACTaBICHbI IO TOaM U3YUYEHHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS YueOHOTO nipeameTta «buonorus» B 10 Kaacce 1OTKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAaYK, B (DOPMUPOBAHUH €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa, B MO3HAHWU 3aKOHOB MPHUPOJABI W PEIICHUH MPOOJIEM PallMOHAIBHOTO MPUPOJIOIOIB30BAHUS, O
BKJIaJI€ POCCUMCKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHUH;

BJIQJICHUE CUCTEMOW OMOJIOrMYECKUX 3HAHMM, KOTOpas BKIIIOYACT: OCHOBOIIOJAraronyie OMOJOTMYECKHE TEPMHUHBI U
nmoHATUSL (KU3Hb, KJIETKA, OPTaHU3M, METa00INU3M, TOMEOCTa3, CaMOPETYJISAIUs, CAaMOBOCIIPOU3BECHUE, HACIIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT U pa3BUTHE), Onosorundeckue teopuu (knetounas teopus T. IlIBanna, M. Hlneitnena, P. Bupxosa,



XpoMOCOMHasi Teopusi HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o meHTpax MHorooOpasus u
MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN), 3aKOHBI (€IMHOOOpPA3Hsi MOTOMKOB MEPBOTO MOKOJICHHS, PACHICTUICHUS, YHUCTOTHI
raMeT, He3aBUCMMOro HaciuenoBanus [. Menpaens, roMOJIOrMYECKMX PSAOB B HACIEACTBEHHOM wu3MeHuuBoctn H. H.
Basusnosa), mpuHIUIGI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMHM HAyYHOT'O TO3HAHUS, MCIOJb3YEMbIX B OHOJOTMYECKUX MCCICIOBAHUSX MKUBBIX
00BEKTOB (OmHMCcCaHue, U3MEpPEeHre, Ha0I0ICHUE, SKCIIEPUMEHT);

YMEHHUE BBIICHATh CYIIECTBEHHBbIE MPU3HAKWA: BHUPYCOB, KIETOK IPOKAPUOT M JYKAPHUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM 4ucJe OakTepuid, rpuOOB, pacTEHM, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPraHOB U
CHUCTEM OPraHOB PACTEHHUI, )KUBOTHBIX, YEJIOBEKA, ITPOLIECCOB KU3HEIECATEIIBHOCTH, MTPOTEKAIOIIUX B OPraHU3MaX PACTCHUH,
’KUBOTHBIX U Y€JIOBEKa, OMOJIOTMYECKUX MPOLECCOB: 0OMEHA BEUIECTB (METabOIM3M), MPEBPALLEHUS dHEPTUU, OpOKEHMUS,
aBTOTPO(HOTO M TETEePOTPO(PHOrO0 THUMOB NUTAHUA, (POTOCMHTE3a M XEMOCHHTE3a, MHTO3a, MEH03a, TraMeToreHesa,
AMOpHUOTEHE3a, MOCTAIMOPHUOHATILHOIO Pa3BUTHS, PA3MHOXKEHMS, WHIUBHUIYaJbHOIO Pa3BUTHUS OpraHu3Ma (OHTOTECHE3A),
B3aUMOJICHCTBUS T€HOB, FE€TEPO3UCA, NCKYCCTBEHHOIO 0TOOpA;

yMEHHUE YCTaHABIMBATh B3aUMOCBS3U MEX]Yy OpPTaHOMJAMHU KJICTKA U HX (YHKIHUSIMH, CTPOCHHEM KJIETOK pa3HbIX
TKaHel ¥ uX (QYHKIUSAMU, MEXKIY OpTraHaMH M CHCTE€MaMHU OpPTaHOB y PACTEHUH, >KMBOTHBIX M YEJIOBEKA U MX (DYHKIIMSIMHU,
MEXy CHCTEMaMH OPraHOB U WX (YHKLIMSIMH, MEXAY dTallaMd OOMEHa BEIIECTB, 3TallaMH KJIETOYHOTO IMKIIA U )KU3HEHHBIX
LMKJIOB OPraHU3MOB, 3TanaMyd 3MOPUOHAIIBHOIO Pa3BUTHUS, T€HOTHUIOM M (DEHOTUNIOM, (PEHOTHUIIOM U (PaKTOpaMH CpeJibl
0o0UTaHUS;

YMEHUE BBISBISTH OTJIMYUTEbHBIC TPU3HAKH KUBBIX CUCTEM, B TOM YHUCJIE PACTEHUMN, )KUBOTHBIX U YEIIOBEKA;

YMEHHE UCHOJIb30BaTh COOTBETCTBYIOUIME apPryMEHTbl, OHOJOTUYECKYI0 TEPMHHOJOTHMIO M CHUMBOJIMKY IS
JI0Ka3aTeNIbCTBA POJICTBA OPTaHU3MOB PAa3HBIX CUCTEMATUUYECKUX TPYIIIT;

YMEHUE pellaTb OWOJIOTMYECKUE 3aJauyM, BBIABISATh NPUYUHHO-CIEJICTBEHHBIE CBA3UM MEXAY HCCIEAYyEMbIMU
OMOJOTUYECKUMHU MPOIECCAMU U SIBICHUSIMU, JIEJIaTh BHIBOJIBI U MIPOTHO3bI HA OCHOBAHUU MOJTYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JTAOOPATOPHBIE W TPAKTHYECKHE pabOThI, COONIOMATh TpaBwiIa TpH paboTe ¢ y4yeOHBIM U
71a00paTOPHBIM 000PYAOBAHUEM;

yYMEHHUE BBIJIBUTATh TMIOTE3bl, MPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBaMHU, HOPMYIUPYS LENb UCCIEIOBaHUS,
aHAJIM3UPOBATh MOJYUYEHHbIE PE3YJIbTAThI U JI€TaTh BHIBOJIbI;



yMEHHUE y4aCTBOBATh B yueOHO-HCCIIEJOBATENLCKON paboTe 0 OUOIOTUH, SKOJIOTHH U MEAMIIMHE, MPOBOAUMON Ha 0ase
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEICTABIATh MOTYYCHHBIC Pe3YyIbTaThl HA YICHUYECKUX KOH(DEPEHITHIX;

YMEHHE OIICHHBATh OSTUYECKHE aCMeKThl COBPEMEHHBIX HCCIEIOBAaHUN B 00JAacCTH OHOJOTMHM U METUIMHBI
(KJIOHMpOBaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpPaBICHHOE HM3MEHEHHE TE€HOMa M CO3JaHHU€ TPaHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HaHHBIM BHIOOp Oynaymied mpodecCHoHANbHON NEeATeIbHOCTH B OOJAcTH OHOJIOTHH,
MEIHUIMHBI, ONOTEXHOJIOTUH, BETEPUHAPUHU, CEIBCKOTO X035HCTBA, MUIIEBON MPOMBIIIICHHOCTH, YIIIyOIsTh TO3HABATEIbHBIHI
MHTEPEC, HAIpPABJICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccun U MTPOAOHKEHHE OHOIOTHYECKOTO
oOpa3oBaHMsI B OpraHU3aLUsAX CPEAHETO MPOPECCUOHAIBHOIO U BBICIIETO 00pa30BaHUS.

[IpenmeTHbIe pe3yapTaThl OCBOECHUS yueOHOro npenmMera «buonorus» B 11 knacce n0MXKHBI OTpaXxaTh:

c(hOpMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B (DPOPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUH 3KOJOTUYECKHUX MPOOJIEM YeI0BEeUeCTBa, a
TaKK€ B PELICHUU BOMPOCOB PALMOHAIBHOIO MPHUPOAOIOIB30BaHUS, U B (POPMUPOBAHMHM LIEHHOCTHOTO OTHOIIECHHS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIaJIe POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHUH;

yMEHHUE BIAJCTh CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT OMNPEJCICHHS W TOHMMaHHE CYUHOCTH
OCHOBOITOJIATAIOIMIKUX OUOJIOTMYECKMX TEPMHUHOB M MOHATHA (BHJA, 3KocHcTeMa, Ouocdepa), OMOIOTHYECKHE TEOPHUH
(aBomonionHas teopust Y. JlapBuHa, cuHTeTHMYeckas Teopus sBorouuu), yuenus (A. H. CesepuoBa — o myTix u
HampaBieHusix 3Bomonuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus Jx. Xapaum u B.
Baitn6epra, 3apoasiieBoro cxoactsa K. M. bapa), npasuna (muanmyma FO. JInOuxa, s5KOTOTHYECKON MUPaMUJIBI SHEPTUH ),
runortessl (runore3a «mupa PHK» V. ['unbepra);

YMEHHUE BIIAJIETh OCHOBHBIMM METOJAMH HAy4YHOTO TMO3HAHUS, UCIOJIb3YEeMbIMH B OMOJIOTMYECKMX HCCIEI0BAHUIX
KUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHUE, U3MEpPEHHE, HAOI0JCHUE, IKCIEPUMEHT), CIOCOOaMU BBISBIICHUS U OIEHKHU
AHTPOIIOTCHHBIX U3MEHEHUI B MPUPO/IE;

YMEHHE BBIACIATH CYIIECTBEHHbIE NMPU3HAKHU: BHUJIOB, OMOTEOLIEHO30B, SKOCUCTEM U OHOC(heEphl, CTaOMIN3UPYIOIIETO,
JBUKYILETO U Pa3pbIBAIOIIET0 €CTECTBEHHOTO 0TOOpa, aJNIONAaTPUYECKOTO U CUMIATPUUECKOTO BUI000pAa30BAHMS, BIUSHUS
JBUKYIIUX CHJI 3BOJIIOIIMM HA T€HOMOH] MOIMYJISIUHU, MPUCIIOCOOJIEHHOCTH OPTraHU3MOB K cpejie OOMTaHus, YepeIOBAHUS
HaIpaBJIeHUI 3BOJIIOLIMH, KPYTOBOPOTA BEILIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;



YMEHUE YCTaHaBIIMBATh B3aMMOCBSA3M MEXJY MPOLECCaMU 3BOJIIOIUM, JBIKYIIUMH CHJIAMUA aHTPOIIOTEHE3a,
KOMIIOHEHTaMH PA3JIUYHBIX 3KOCUCTEM U MPUCTIOCOOIECHUSIMU K HUIM OPraHU3MOB;

YMEHHE BBISBIATh OTJIMYUTENbHbIE MPHU3HAKUA >KUBBIX CHUCTEM, IPHUCIOCOOIEHHOCTh BUIOB K cpene OOWTaHWUs,
a0MOTUYECKUX U OMOTHYECKHUX KOMIIOHEHTOB SKOCHUCTEM, B3aUMOCBSI3€d OpPraHU3MOB B COOOIIECTBAX, aHTPOMOTEHHBIX
U3MEHEHHH B DKOCHCTEMaX CBOEH MECTHOCTH;

YMEHUE MCIOJb30BaTh COOTBETCTBYIOLIME AapTyMEHThI, OHOJOTUYECKYI0 TEPMHUHOJIOTHI0O W CHMBOJUKY s
JI0Ka3aTeNbCTBA POJCTBA OPTaHMW3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIMI, B3aUMOCBSI3M OPTaHM3MOB W Cpeabl OOUTaHUS,
€IMHCTBA YENIOBEYECKHX pac, HEOOXOAUMOCTH COXpPaHEHHMs MHOTooOpa3usi BHAOB M OSKOCHUCTEM KaK YCJIOBHS
COCYILIECTBOBAHUS IPUPO/IbI U YEIOBEUECTBA;

YMEHHE pellaTh OWOJOrMYeCKHUe 3aJauyd, BBISIBISITH [PUUMHHO-CIEACTBEHHBIE CBSI3U MEXIY HCCIEAyEeMbIMU
OMOJIOTHYECKUMH MTPOLIECCAMU U SIBICHUSMU, I€TIaTh BBIBOABI M POTHO3bI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTATOB,;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKHME paboThl, COONIOAATH MpaBUjiia MpU padoTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh TMIOTE3bI, IPOBEPATh UX 3KCHEPUMEHTAIBHBIMHU CpEICTBaMU, GOPMYIUpPYS LIEJIb UCCIEAOBaHUS,
aHAJIM3UPOBATh MOTYUYECHHBIE PE3YJIbTAThl U JEIaTh BHIBOJIBI,

YMEHHUE y4acTBOBAaTh B yU€OHO-UCCIIEI0BATEIBCKON Pad0Te 10 OMOJIOTUHU, SKOJIOTUU U METUIIMHE, TPOBOJUMOI Ha Oa3e
IIKOJIbHBIX HAYYHBIX OOIIECTB, ¥ MyOJIUYHO MPEICTABIATh MOTYUYCHHBIE PE3YyIbTaThl HA YACHUYECKUX KOH(DEPEHITHIX;

YMEHHE OLICHMBATh TMIIOTE3bl U TEOPUH O TMPOMCXOKICHUM MKU3HHU, YeJIOBEKa M 4YEJOBEUYECKHX pac, O MpUUYHUHAX,
MOCJIE/ICTBUSIX U CITOCO0AaX MPEOTBpAIlEHUs I00ATBHBIX U3MEHEHHM B Onocdepe;

yMEHHUE OCYIIECTBJIATh OCO3HAHHBIM BHIOOp Oynaymied mpodecCHOoHANBbHON NEeATeTbHOCTH B OOJacTH OHOJIOTHH,
HKOJIOTHH, TIPUPOOTIOIB30BAHNS, MEIULIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPHUHAPUH, CEIBCKOTO XO035HUCTBA, MUIICBON
MPOMBINIJICHHOCTH, YIIyOJATh TO3HABATENbHBIM WHTEpEC, HAINpaBJICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIONICH
npodeccuu U MPOAOKEHUE OMOJIOTHYECKOT0 OOpa30BaHUS B OpraHU3AIMSAX CPEIHEro MPOo(ecCHOHATBLHOTO M BBHICIIETO
oOpa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIeKTPOHHbBIE
No /i HaumeHoBaHue pa3jiejioB U TeM Konrponsmmie  Tpakriueckie (uudposbie)
NMPoOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 buonorus xkak Hayka 1
2 JKuBbI€ CHCTEMBI M X U3yUYEHHUE 2
3 buosnorust KieTku 2 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KIETKH 8
6 OOMeH BelleCcTB U NpeBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HaCJ'Ie,I[CTBeHIfa}I uHbopMaIus u 9 05
peanuzanus e€ B KJIETKe
8 JKu3HEHHBIN UK KJIETKU 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3zBUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['enetnka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOJIOTHUs 4
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarollen cpeaoun
Opranu3Msl U cpesia 0OUTaHMs 15
DKOJIOTHS BUIOB U TIOITYJISIIIHIA 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTsbI pecypesI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas Teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIETOYHON OUOJIOTHH 1 05
(xpomarorpadus, snexrpodopes, '
TuddepeHMaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XHUMHUYECKUHN COCTAB KIIETKH 1
7 MuHepalibHbI€ BEIlECTBA KJIETKH, UX 1
Ouosoruyeckas poib
OpraHuyeckue BelecTBa KIETKH — OEJIKH.
3 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupukanys U QyHKIUN 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

1 Oprannyeckue BenecTBa KIeTKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB)

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunrpudocdarer (HTD)

14 CexBennpoBanue [JHK. Metoss
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTtobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHune 3yKapuOTHUYECKON KIIETKH.

17 [IpakTuyeckas pabora «M3ydueHue cBOCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBepXHOCTHBII anmapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yueHnune 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[TomryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MUTOXOH/IPHH, TUIacTH L. JIabopaTopHast 05
paborta «VccnenoBanue mia3mMonn3a u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HemeMOpanHble opraHOU bl KIIETKH

22 Crpoenue u GyHKIUH 7pa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTamuTHYeCKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETO4YHOro MeTabonu3ma. JlabopaTopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PacCTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOpHl ¥ OCIKH-UHTUOUTOPEI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. JlaboparopHas padoTa
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Busisl 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS H JBIXAHUS)

AdpoOHBIE OpPraHU3MBI. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJueHTa
npoToHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakiun MaTpru4HOTO CHHTE3a
34 Tpanckpunuus — marpuusslii cuate3 PHK
35 Tpaucasus u e€ Tarnbl
36 KoaupoBanue amunokucnot. Poib
pubocoM B OMocHHTE3E OenKa
37 Opranuzanus reioMa y mpoKapuoT u
9YKapuoOT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH U
39 obsuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «Co3naHue MOZeN BUPYyCa»
40 BupycHbie 3a001eBaHuS Y€I0BEKa,
JKUBOTHBIX, PACTCHUHN
41 HanotexHonoruu B OMOJIOTHH U MEIUITIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yuenne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»»
45 JleneHue KJIETKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKUHES.
46 JlabopaTtopHnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsiiust »KM3HEHHOTO ITUKJIIA KIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Txanm pacrenuii. JlJaboparopHas pabora

49 . - 0.5
«M3ydyenune TkaHel pacTeHUN»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «M3yueHue TkaHeu 0.5
YKHUBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabora «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHusI»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

o4 [Inutanue opranu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTeNbHas cCHCTEMA YelIOBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema nmo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 HMMMmyHHas cucTema 4enoBeKa

63 Pa3npaxumMocTh 1 peryisinus y
OpPraHu3MOB

64 ['ymopanbHast peryssius U dHIOKpUHHAS

CHUCTEMaA XKUBOTHBIX U YEJIOBEKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpETapaTax»»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'II)HOC Pa3sBUTHEC OPTraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

71

Poctu Pa3BUTHUC ) KUBOTHLIX.
JlaGopaTtopHnast pabota «BrlisiBiieHHE
MIPU3HAKOB CXOJCTBA 3apOIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

72

73

74

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUII»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUS
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT FeHEeTUUYECKUX UCCIICOBAHUI»

0.5

0.5

75

3aKOHOMEPHOCTH HACIIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktuueckas pabota
"HN3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30duinr"

0.5




[uTonoruueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBaHUSA
77 AHanuzupyroiiee ckpeuuBanue. Hernonnoe 1
JOMUHUPOBAHHE
JuruGpunHoe ckpeniyBaHue.
78 [TpakTuueckas padora «M3yuenue 1 05
pe3yJIbTaTOB TUTHOPUAHOTO CKPEIUBAHUS '
y IpO30(HITBD»
79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAaHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 ['eHoTHII KaK LEJIOCTHAS CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUi, )KUBOTHBIX U YeIOBEKa
85 M3MeHunBOCTh TPU3HAKOB. Busl 1
U3MEHYHUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psia U BapUallMOHHAs
kpuBas. JlaboparopHas padota
87 «HccnenoBanue 3aKkOHOMEPHOCTEN 1 05
MOIU(PHUKATIOHHON H3MEHUYMBOCTH. '
[TocTpoeHue BapuallmoHHOTO psizia U
BApUALIMOHHON KPUBOII»
88 ['eHoTHTIMYECKAsT N3MEHUNUBOCTb. 1
KomOuHaTHBHAs N3MEHYNBOCTh
89 MyTarnmoHHas U3MEHYUBOCTbD. 1 0.5




[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLIecca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBieHue 1 aHaIu3 POAOCIOBHOIN

MeToasl METUIIMHCKON T€HETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHnas pabota «3ydueHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ IOMAITHUX
YKUBOTHBIX)

MeToap! ceneKIMOHHON paboThl.
JlaGopatopHas pabota «3yueHune MmeTon0B
CEJIEKIINM PACTCHUI»

JlocTr>KeHMs CeJIeKIUMN PACTEHUN U

KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

99

buotexHonorus kak Hayka U OTpaciib
nponsBoacTBa. [IpakTrueckas padbora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

OCHOBHBIC HANPaBJICHUS] CHHTETHYECKON
OuoJIOruun

0.5




100

XpOMOCOMHaSI W ICHHAasA WHXXCHCPHUA

101 Menunuackre OMOTEXHOIOT NI
Pezepsnbiit ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CUCTEMATH3allAs 3HAHUHI
OBLIEE KOJIMYECTBO YACOB I10O 102 135

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypen
1 OpodoniionHast Teopust Y. JlapsuHa 1
5 JIBHoKyIHME CHIIBI SBOJIFOLMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIOIHS U MAaKPOIBOIFOIIHS
5 [Tomymsius — sneMeHTapHasi €AMHULIA 1
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapnau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 DOneMeHTapHbIe GaKTOPBI IBOTIOLUU 1
9 Dddext ocHoBarens. Dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodIeHU Y OpraHu3MOoB:

Mopdonoruueckue, GU3NOIOTHUECKHE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocoOnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BHIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre METOIbI U3yUCHUS
3BOJIIOLIMU

21

22

DOMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3Y4YCHHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOLUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HU Ha 3emiie
26 JloHayuHBbI€ MPEACTABICHUS O 3aPOXKICHUU
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 Jlaboparopnas padota «3yueHnue u 05
OIHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOBY
30 HavanpHbie sTansl opraHnyeckoi
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
paborta «3ydyenne ocoOeHHOCTEH '
CTPOCHHUS PACTCHHH Pa3HBIX OTIEIIOB)»
33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
MUpa
DBOJIOLHS KUBOTHBIX. [IpakTrueckast
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro
MPOIILIIOTO

39 OcCHOBHBIE CHUCTEMAaTUYECKHUE TPYIIIIbI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3yuenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJIeTa YeIIOBEKa, CBA3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIye Cuiibl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIMM AHTPOIIOTE€HE3A

46 ITaneorenernka u najgeoreHOMHUKa

47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoeueckue pacel. [IpakTuyeckas

48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
ajlanTalnuii 4YeJIoBeKa»

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPONOJIOTUH




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! 3konoruu. Jlabopatopnas padora

o1 «M3yueHne METOI0B IKOJTOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1
AbuoTtndeckue daxkTopbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
AobuoTtnueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUN (haKTop.

55 Jlaboparopuas pabota «BrisBicHHE 1 0.5
MPUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 Bronornveckne puTMsbl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsl 1
3HayeHrne OMOTUYECKUX B3aUMOECHCTBUI

61 JUIsl CYIIECTBOBAHUS OPIaHU3MOB B CcpeJie 1
oOuTanus

62 DKOJIOTUYECKHE XapAKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pACcTHAS U
M0JIOBAsE CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH TOMYJISIIHH:

64 POKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAast CTPYKTYpPA OIS K

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopuas padota «IIpucrnocobnenus 0.5
CeMSIH PACTEHHI K PACCEICHUIO

69 Bun kak cucrema momyssui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIUI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpbITasi CHCTEMa

73 KpyroBopot BeliecTs U MOTOK SHEPTHH B
IKOCHUCTEME

74 OCHOBHbBIE TIOKA3aTEIN HIKOCUCTEMBI

75 DKOJOTHYECKHUE MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpeil U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas padbora 05
«3yuenne u onucanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHUCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3/IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CYOOpPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 000g09Ka
3emnn

84 Yuenne B. W. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
ouocdepsr

86 KpyroBopotsl BelecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH OuOoCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uoCheps

89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6uochepy

01 AHTpPONOreHHOE BO3/ICUCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3emiu

95 0"606meHI/Ie 1o Teme «MHUKPOIBOJIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o Teme «MaKpOo3BOIIONHUSA U 1
e€ pe3yIbTaThD»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 Oo6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 Oo6o06menne o Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O6o06menne o Teme «OpraHu3Msbl ¥ cpena 1
oOUTaAHUS

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue o Teme «buocdepa — 1
rJ100abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME




YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



